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(Compulsory Course) 


CLASS VII 

Problems ( ) 

• • 

Bisection of angles and straight lines 

Construction of Perpendiculars to straight lines 
Construction of an angle equal to a given angle 
Construction^^J^arallcls to a given straight line 

Theorems ( ) 


Problems 1. 2. 
Problems 3, 4. 
Problem 5. 
Problem 6. 


Revision of the work done in class VI. If a straight line stands on 
another straight line, the sum of the two angles so formed is equal to two 
right angles ; and the converse. Theorems 1, 2. 

If two straight lines intersect, the vertically opposite angles arc equal.* 

Theorem 3. 

if two triangles have two sides of the one equal to two sides of the 
other, each to each and also the angles contained by these sides equal, 
the triangles are congruent. Theorem 4. 

If two sides of a triangle are equal, the angles opposite to these sides 
arc equal ; and the converse. Theorems 5, 6. 

. If two triangles have three sides of the one equal to three sides of the 
other, each to each, the triangles are congruent. Theorem 7. 

If one side of a triangle is produced, the exterior angle is greater than 
cither of the interior opposite angles. , Theorem 8. 

If two sides of a triangle are unequal the greater side has the greater 
angle opposite to it; and the converse. ' Theorems P, 10. 

Any two sides of a triangle are together greater than the third side. 

Theorem 11.' 

Of all straight lines that can be drawn to a given straight line from a 
given point outside it, the perpendicular is the shortest. Theorem 12. 



When a straight line cuts two other straight lines, if— 

(1) a pair of alternate angles are equal, or (2) a pair of corresponding 
angles are equal, or (3) a pair of interior angles on the same side of the 
cutting line are together equal to two right angles, then the straight lines 
are parallel, and the converse. Theorems 13,14. 

Strai^t lines which are parallel to the same straight line are parallel 
to one another. - Theorem 15. 


CLASS VIII ('5[|?r ) 

f 

Prbblems ( ) 


Division of straight lines into any number of equal parts. Problem 10 
Construction of triangles and quadrilaterals with sufficient data. 

Prob. 7—9 and 11—13. 

Construction of a triangle equal in area to a given quadrilateral. 

. _ Prob. 16. 


Theorems ( ) 


The sum of the angles of a triangle is equal to two right angles, and the 
two corollaries thereto. Theorem 16, Cor. 1, 2. 

If two triangles have two angles of the one equal to two angles of the 
other, each to each, and also one side of the one equal to the corres¬ 
ponding side of the other, the triangles are congruent. Th. 17. 

If two right-angled triangles have their hypotenuses equal andai one 
other side of the one equal to one side of the other, the t^angles are 
congruent. Th. 18. 

The opposite sides and angles of a Parallelogram are equal; each 
diagonal bisects the Parallelogram ; and the diagonals bisect one another. 

Tlj. 19 & Cor. 3. 

If there are three or more parallel straight lines and the intercepts made' 
by them on any straight line that cuts them are equal, then the corres¬ 
ponding intercepts on any other straight line that cuts them are also equal. 

, • * Th. 21 

• Parallelograms on the same or equal bases and of the same altitude are 
equal in area. Th. 22 and Cor. 

Triangles on the same or equal bases and of the same altitude are 
equal in area. Th. 24 and Cor. 

Equ^ triangles on the same or equal bases are of the same altitude. 

Th. 25 and observation. 



CLASS IX ( si^sr ) 

I 

Problems ( ) 

The locus of a point which is equidistant from two fixed points is 
the perpendicular bisector of the straight line joining the fixed points. 

Prob. 14. 

■ 

The locus of a point which is equidistant from two intersecting straight 
lines consists of the pair of staight lines which bisect the angles between 
the two given lines. Prob. 15. 

To bisect a given arc of a circle. . Prob. 20. 

Construction of tangents to a circle and of common tangents to two 
circles. Prob. 21, 22, 23. 

* Simple cases of the construction of circlesffrom sufiicient data. P, 219 

Theorems () 

If a straight line drawn from the centre of a circle bisects a chord 
which docs not through the centre, it cuts the chord at right angles ; 
and the converse. Th. 30. 

There is one circle and only one which passes through three given 
points not in a straight line. Th. 31. 

Equal chords in a circle are equidistant from the centre and the 
converse. Th. 32. 

The angle at the centre of a circle is double of an angle at the circum¬ 
ference standing on the same arc. Th. 34. 

Angles in the same segment of a circle are equal; if the line joining 
two points subtends equal angles at two other points on the same side of 
it, the four points lie on a circle. Theorem 35, 36. 

The opposite angles of any quadrilateral inscribed in a circle are 
supplementary, and the converse. Theorem 37, 38. 

The angle in a semi-circle is a right-angle ; the angle in a segment 
greater than semi-circle is less than a right angle ; the angle in a segment 
less than a semi-circle is greater than a right angle. Theorem 39. 

In equal circles or in the same circle, (1) if two arcs subtend equal 
.angles at the centre they arc equal; (2) conversely, if two arcs arc eqpal 
they subtend equal angles at the centre. Theorem 40, 41. 

In equal circles or in the same circle if two chords arc equal they cut o£F 
•equal arcs ; and the converse. Theorem 42, 43. 

The tangent at any point of circle and the radius through the point are 
perpendicular to one another. Theorem 44* 



II® 


The perpendicular to the tangent at the point of contact passes through 
the centre. • Theorem 45. 

If two tangents to a circle drawn irom an external point are equal, 
they subtend equal angles at the centre. Theorem 47. 

If two circles touch, the point of contact lies on the straight line 
through the centres. . Theorem 48. 

If a straight line touch a circle and from the point of contact a chord be 

« 

drawn, the* angles which the chord makes with the tangent, are equal to 
the angles in the alternate segments. Theorem 49. 

CLASS X (^rtsT ) 

Problems ( ) 

To bisect'a triangle by a Araight line drawn through a given point* in 
one of its sides. Ex. 9. P. 146. 

To trisect a triangle by straight lines drawn from a given point in one 
of its sides. Ex. 10. P. 146. 

Construction of a triangle equal in atea to a given rec^Rlmeal figure. 

Problem 17. 

On a given straight line to describe a segment of a circle which shall 
contain an angle equal to a given angle. Problem 24. 

Theorems () 

Illustrations and explanations of the geometrical theorems correspon¬ 
ding to the following Algebraical identities :— ^ 

k (a+b + c) = ka+kb+kc Theorem 50. 

(a +b)* *a2+2ab+b2 • Theorem 51. 

(a—b)2 =a* — 2ab+b2 Theorem 52. 

^ a2+b2=(a+b) (a—b) Theorem 53. 

The square on one side of a triangle is greater than, equal to or less 
than the sum of squares on the other two sides according as the angle ' 
contained by those sides is obtuse, a right angle, or acute. The difference 
in the case of inequality is twice the rectangle contained by one of the 
two sides and the,prdjection on it of the other. Theorem 26,54,55. 

•If two chords of a circle intersect either inside or outside the circle the 
rectangle contained by the parts of the one is equal to the rectangle 
contained by the parts of the other. Theorem 57. 

The medians of a triangle arc concurrent. Ex. 3* P> 120. 

The perpendiculars from the vertices of a triangle to the opposite sides 
are concurrent. » Ex. 4. P. 121. 
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^JTftrf% “Elements*’-v£i?(t I 

Elements fl^r, 
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i I brtjj <*l’5 

Q^H I <2(c^j^]:^ v£i^ v£i?ff& ifi3fi ^1 ^t?r5i( 

(Dimension) ^*11 I 

brti (length), (St’^ (breadth) (thickness) 

(Solid) I I 

(Volume) I 

^ I ^rW? '6 <21^ W 

(Surface) I ^tsrl ^ttW I >^5 

m c^ 511 Ppf c?M I I 

8 i 2t^ ^1 c?^ 5itl c^^n 

' (Line) I ^^l^fe *sit3i1 I 

c^w c?r^t^ 1 

21^ ?hi 5{i I 

^ wt^i ^'Q^l ^t?«i c’lf^.^^ 

^5W?t 511 C5F5T §^1 i^t^l C^^H f^% 5(1 f%^ (21^ 

^ c?*i i 

(^ I ^^^T5l 5(l| (Point) 

^ I ?r®^n c^U 5(Ta(Tl 5(t| 1 f^=if i i£\^i ^|f5 

C^ ^fe^r I 2|f^ 

I JTlft?*!^; c»tf^sRr '«i'Si«t«l ^1 oi iffit cire?i1 
^Stn ^ ’rfiS I 

iJ* I ««n -e ^?l?r wnRSf f5i* (Figure) I 



a 

I C5«ri ■6^1 C5; ««« an^ 

^Rt JRW (3W1 (Straight Line) I 

TS^T*- f<=5 4^Tfi(=? C?«I1 ^1 iivs »Ittlt ^1, 

f^=5 f?5l c^^5ita[ >n5fj6 »ra®i ^5 fs »rtt^i i 
^tfS 'ii^ift’p Jiijsi cK^tl I 

'srN?n 51%^ ’Ttfl I 
(^) «a^fB ^tii ♦IK? Kl I 

•P-d 

(^) ^1 1 

I C?l’n^ A 'S B ^ 

AB 7 \-^^ c^^1 T«?I1 1 


A c B 

■ ■ 

V- I AB c C^ 

•AC BC AB C 

7 >\ fw^ ^ 

(31^ (Curved Line) I 



i® I c^ c^u wi 

(Plane) l 

I ^'<1^ c?i^l c^t^i v£i?F 

(Angle) ^?{ 1 



8 




A B, BC, B 

ABC C^t«l "^^1% 1 AB 'Q BC, 
ABC ^ (Arm) B 

(Vertex) I 


C 



C B C^<1 A B (coincidence) 

"smiw, c B b f%vsn c^^nfk^ 

^T^l A B ^re BC ABC 

c^U ^tf%r^ I *\/L” ^^1 c^tc«l^ I ZABc 

f^Pn:?! ABC c^PTcj ^?rf? i 
I C^ c?^1 

(Bisector) ^r^r I 

(Adjacent) C^t*! bod 'Q 

DOA C^t»l I 

i81 c?^1 c^r^i'9 

c^? 5Tf%f5 c^T«i 

«fC^T^ C^t^1 C^t«l 

(Vertically opposite angles) i 
fkanr aoc '« bod boc ^ aod a 
f^(2i^*r c^T«i I 
^(t I 

(3r^ ^n?r 

(Right angle) i ^ 
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(Perpendicular) l fttsi ADC 
C^T'I BDC 

2{C^C^F W^«l I AB y<(^\ CD 
^ I 

B D A 

3ffe?U—D D B ^1 

^ v£|^jt (DC) z.cdb = 

Z.CDA I ^ 

(i) v£l^f& C^'R viQ^ ^lt5 5l^ 

N5[f%^ ^T?( I 

• (^) I • 

vfi^fe »i|^ 

f^«5j I I v£j^ v£!?pf^ f^fst 

firfsife 

Rf^k^ ^^R ^t& «W i£l?pfe ca!^^ 

I f^*f 'S’' 

84" " I 

Q 

I C^ C^T«I 

^^jaR CTt*i (Acute angle) 

^1^1. ^ C A 

i<i I a C^T^I ^5IC^T<| 0 

c^t*i 

(Obtuse angle) I 
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^?r /'^'\ 

c^tl ^^C5T c^t«r5lc^ B ‘T A 

(Straight angle) ^ I C^t«l | 

iS) I C^ C^«t 

f%l 5tf% W^t«l 

«t^ 

(Reflex or re-entrant) CTt*l 
I 

OA CiJtrf® o OA OA^ 7\f'^-^ 

_* _ 

(\5^o®) I '^P,.'' A 

^o 1 va^f& ^t3j (TSfSiC^ ^ (Circle) 

c^i:3i^ c^t\ 

CT® (Centre) ^^r, ^ 

(Circumference) I 

C^ c^ C?^fC¥ 

^1 ^jt»rt^r^ (Radius) I a ^?r^ c?r^ 

C^Vf 

nfiiRf '^' 

fC^5f ^Jt^ (Diameter) I ^^?rts 





« c^fJt 'stv'1^5? 5t*t (Arc) I ctR ^rg?i <ii^f& 
•^rt’i >iiTv ^ ^rt'i *if^f5ra 'S^v'n- 

^f?n mar?r Jtrsi g^if"' (Semi- 

circle) I 

fNsI^ (Postulates) 

<Ff?rgi si'a^ii 
. % I C^ <£l^ 

c?p«n ^ ^rtri I 

^ I c^ c^st^f »Rr5i (3^ ^1 ^f«n5 ^1 

I 

'01 CT c^rlR's c^ c^ C^tJt Jl?®! cwt? 

’i^rtsf «if^ ^?1 ^rtn i 

( Axioms ) 

» 

<2J^tT:«l ^fel1 ^'QTil ^ 

^ltJ( ( magnitude) 

<2ll^t^T, -itJ( 1 

• ( General Axioms ) 

« 

i I C5[ ^ '5|?J ’i’ltfl, ^t^till ’1tl_**tit I 

^ I Ji’rr? (^ c?rn 

^firesi *i’i"»Ri ’Rt5( I 






\r 


<s 1 ^ivs »rsit5i ^wr %fl’l 

*mM I 

g I Jffl'R JITI'R ^mR c^t^f 

■'I’RlR I 

«, I ^JisrR ^ »Rtii jjsiR ftwft ^fiiCT ’®r5it®ft 
■si^rR I 

«, I jjirR j|^rR »i^iR I C5|^, ’I’i'R 

11 jrR 5rr W5 ’i’Tr^tt,na1%'8 Ji^rR i c^i^iji, ji^r 
^<(‘h*t«Pi ^5iR I 

I 

V I I 

« 

WTtW^ 

& I C^ '![1m'^ ( magnitude ) 

v£i^^ (coincide) I 

^o j c?l^ ^t5j1 C^U 5^1 I 

( Superposition )—^t^?1 
£51, C5[ C^R'a ( Cil«l1, CspR 5|1 C-Sf® ) §51i( 

^rwm ^f^nii iiTf%?r §»f?t ^T»t^ 

5if? Rf^?! 5trt, ^5tii1 

» 

yiirt*^ I '«t5(i*t '^’R atRpwl ^sii ^ I 

^t^qt^J Tv^m (2tf^B5l (Proposition) I 
<2(f%®1 ^ (Theorem) (Problem) i 





S) 

♦> 

<si^m ^N<2[^^r^ '^x^ii^ 
^i^t?r v£i^-v£i^fB ^ ^5r( ^u i— 

, (^) ^t^rt^*l firtfe*? ( General Enunciation )—^'Rt^ 
■2(p5®T?f 1 

•(^) ( Particylar Enunciation )— 

%i{^im I 

(o) ( Construction )—^^5? 

Tmcm) 'Q I 

(8) «|irt«l (Proof)— 

, f^«^— 

( Hypothesis )—Tf^1 W I 

fif^t^ ( Conclusion )—<2j^Tci ^RfC^ I 

f^w— 

(0 ( Data I 

(^*) ( Quaesita )—I 

C^'R Snot’S 

^f?l^1 ^'Q^l ^K ( Corollary ) 
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»rwra*l fsw%*? i c^’H 'stn? 4^ ’iit*r 

[If a straight line stands on another straight line, the sum of the two 
adjacent angles so formed is equal to two right angles.] 



I AB J1?si C^sn CD 

^t'STOR ABC, ABD Tlfaf?^ C^t*! I 

amM ?tr«t, Z.ABC +z.abd=^^I 

«w*f I be C5I«I1 CD^Sif »lf^ 

1 

«Wte| I Z.ABC + Z-ABD = Z.ABC + ZABE + ZEBD 
zebc + Zebd = zabc+-Zabe + zebd 
Zabc + Zabd = zebc + Zebd ( ^; >) 

ZEBc Zebd arc^’F 'S’F 'i^fB 
TO’Ft'i I 

ZABC + ZABD 


t %. f^. 






(Alternative proof) 

z ABC + Z AB D = 

Zcbd 

CBD I 

Z CB D C^Tej I 

Zabc + zabd = 

ZCBD = ^£l^ >|^7T c^fcj 

t. f^. 



i I C^ Frftfe 

C^t^l 5tfif I 

A 

ZCEA + ZAED + ZDEB + ZBEC 

* ETf? ^^i:^T'i I 2--c 

^/£ 

«Wt*l I AE vil^*N BE, CD C^-»ft?J 

Tr<5t?Rtsi *0 

C^T«1 

ZCEA + ZAED 


Z DEB + ZB EC = 

.'. ZCEA + ZAED + ZDEB + ZBEC =^t1% I 

c^t^i ^ 5tf^ I 


OA, OB, oc, OD 

o I 

ZAOB + ZBOC + ZCOD + ZDOA = 
AO C^n] E W I 






Z.AOB + ^IBOC + Z.COD + 4D0A 

== Z.AOB + Z.BOC + Z.COE + Z.EOD + ZDOA 
C^T«1 AOE C^t«l EOA 

9^^ (;^t*l f Complementary angle) I 

(Complement) WM I 'flu’s 

’{?r^ :C^t«| y 's®' 4^° '«'»' C^t«l ; + 

V3o® = 5o®, <11^® \3«1° >So' + (t^° va>o'=?o® I 

CTt*l (Supplementary angle) I ^<*11,— 

+vJjo'’= 'iso® 

I ‘18°V5o'v3o" eW ioa° ^-^C| 

18° Op' vao" + i c(!t° VSo" = iJro° I 

So° ^^^5 C^T^ C^tC'R ’lf%5lT‘l *p^ 

nf?i^‘l ’TT-esl 1 >iit^*i >b-<.° c^u c’Ftc'f? ’tfl^'l f^niT’t 
^i?i S?tii ’I'^'t^F ’rfl’tt'i *it'e¥i j;rt I ^^?in 

j^utsi *nrt®t c^«Ri Ipw CTt*t«f^ 

♦Rr*Rr*wHi 

»(iilTj jR-hR c^*ftt <asi^ c^*R( 

CRst*r®ft» *t?r»Rt *1^ i 

Srt^'l >1 «»' c^'I’i *tRfRt«i I 

^5o° —^1® VDo's=^^° Oo' 

^1 <t^° 'So' VOo" v£|^ C^t«1 I 

ib-o® - 4 1* \&o' VSo" S ^-o" 



iS 




i I Z.ABC 30 ® Z.ABD V<1^ y 

40 ® ; 46 ®; 27 ® ; 54 ® 30 ' ; 43 ® 45 '; 31 ® 30 ' 30 " 

'51 c^T«i I— 

35 ®, 60 ®, 84 ®, 126 ®, 95 ® 30 ', 112 ® 29 ' 30 ' 

8 I C§Tf C^I C^t«1 

w^t«i I 

• J" 

« I «mt«l C^, 'Q 


C^T«I I 

5ir^T BAG vii^© c^t«i ‘iiTv 
CA, D I AP Vila's 

AQ ^^aFC>l (internal) 'Q 

(external) (bisector)I 



.OTt«l C^ Z.PAQ = J 

/.BAG + ZBAD C^T«1 I 


ZPAQ= ZPAB + /iBAQ*^Z.BAG +^ZBAD 


= ^ (ZBAG + ZB AD ) = ^ ( ) «^^ I 



[If two adjacent angles are together equal to two right angles, their 
exterior arms are in one and the same straight line.] 

Jim Aoc and Boc ^fgf^ c^T«i ^ 



•Si'sm C^, C^T«l OA v£1Tn OB 

c?i«rt?( I 

• 'CWpSi—OA »flTN OB ^ 

OD v£l^t OB I 

Z.BoD = c^t«j = 

Z1B0A= Z.AOC + Z.BOC 
.*. z.bod=^boa 

OD O a C?I^1 ^1 I 

OD v£}^n OA vD^t 3^9i I 

OD OB C?i^T^ 

I - ' 

.*. OA Wn OB'S I 

t. ^ R 


4 





lal' fsi^ 4^»r« ’Trc?r— 

If a straight line meets two other straighl lines from opposite sides of 
it^ so as to make the adjacent angles supplementary, then these two 
straight lines are in one and the same straight line. 

(Converse Theorems) 

^151 I 

■219PI 

i2r«m ^’frfOT ^ c^ftm 5151 :^ 

^ wet'll 

cTfj'fir 51# ^ I jrasi c?i«rf5 

I 

af^ I »tra ow TO ^ 5ii I 

5 I >^1® ft*?!® BifilfB ^?!5T C?«I1 fjrfsi® Fffilfe ^’.’15 

PtftfS Jra^I (3t^ ^ W ClfTfS I 

^ I ^f5 51? ?lc5i 

•^f?4lw JRPi 's;®^ I 

« I AB JRSt (3?t? C CD .a®*. CE 

ferfsiw ?f? ZB CD = ZACE, iSPrf*! ®® C? CD ia?’v CE <i|®t 
51391 Or3t3 ®®?f® I 



C^t«l i 

c^ ^Rir^i f^'St^’f ^Rt^r 

I 

[If two straight lines intersect, the vertically opposite angles are 
equal.] 


D . B . 

‘ w.^ AB CD <??r’n E c^y( 

I 

c\ 

(i) Z.AEC’=f?r<2nltn ZBED, 

(i) Z.BEC=f^<2[^n Z.AED. 

I C^Z^^ AB EC E 

.’. CW Z.AEC + Z.BEC ='^ I (^-^S >) 

^Ntii CD be E 

.*. C^fcj /^BEC + ZIBED W^T«1 I 

.*. Z.AEC + ZBEC= Z.BEC + Z.BED 

Z.BEC ^lif C^T«1 i^Z^ I 

( o ) 

.’. Z.AEC=ZBED. 

<£it^»r t5te apsitq ^?rl «, Zbec = Zaed. t. f^. 

i I ab CD o 

(^) Z.AOD =:60“, c^ti:«i^ nftw ? 








(^) Zdjob =50®, c^m ? 

(’t) zAoc + ZDOB = 150®, c^Tm V 

(^) ZAOC + ZCOB + ZBOD=300®, 

? ' 

^ I c?f^ c^w 

C^T«t^^SOT ’t^?! I 

^ I c^T'^n vfi^ c^?f c^Tc«t?i c5fT5( 

C^T«IC^'Q 1 

^ I Q-^u. ^'v^r ^1 

C«F3 ( Plane figure ) \ C^U?^ 

^f?^5n ( Perimeter ) ^^Tj 1 

^1 ( Area »1 

^ I 

( Rectilineal Figure ) 1 

8 I c^ C^«f1 

^1 ( Side ) ^511 ^ I C^'^ai^ 

« I fai^'BT 

(Triangle) ^ I 

isir^j^ 'Q c^T«i 

( Parts ) I 



A 






ftua BC, CA AB (3’^rf3lll ABC 
Z.ABC, Z.BCA 'Q /.CAB 

C^t«n5K I 



BC, CA.'Q AB ^^tasi7:?( a, b C 

vilTs A, B VQ c Z.A, Z.B 'Q/.C I 

'49 I C^ C^'T^T S||^ (Vertex) ^^sT, 

•vflTs %^?r 3fsi5^ (Base) ^Z^'\ A ^ 

BC I 


('=>) C^«l-C^Tf—(8) 9f^~ 

(«) (^) I 

(i) c^ ?R^ 

(Equilateral Triangle) | 



(Isosceles Triangle) I 

(Vertex) ^ C^NC^ ft?rsWt«l 

(Vertical Angle) i (Base) i. 

(VS) f^im 

fa^W (Scalene Triangle) i 



(8) c^t«i 

(Right-angled Triangle) I 

(Hypotenuse) 

I (8)f6r.3r ^ABc abc 

uq^N AC §2^ I 

(4) ^itsr c^t«i w^t«i 

f§5^W (Obtuse-angled Triangle) I 

A 


C B 

(S) (4l {^) 




(^) C^ 

(Acute-angled Triangle) i 


b* I c^u 

3T?f5T ^tfpri 

(Median)^t5T I 'ilt 1k^ BC ^tf? X, 

AX v£)^f^ 1 



I i5Tfir ^ 

(Quadrilateral) I ^ ^ 

t 

(Diagonal) 1 B 






v£|^ ABCD v£i^V AC 'Q BD 1 

# 

'Q c^t«i ^n&: ^1 

i. I c^ c^-sr 5tfiif& 

(Polygon) I 

ftftl 5iT?i (Pentagon) 

. ••• ••• * (^iexagon) 

JTT^ . ••• •• (Heptagon) 

'" *■■ (Octagon) 

. ••• — iR^W i(Nonagon) 

tf*f . ••• ■'• if*t^^ (Decagon) 

. •■• ‘*** (Dodecagon) 

. ••• (Quindecagon) 

(Equilateral Polygon) I 

^ • 

I c^ Vila’s c^T«i-sf%'e 

JTSITS^ (Regular Polygon) I 

ivs I (Superposi¬ 
tion) ^1%Cffl ^1% (Coincidence) ??[, 

(Con¬ 
gruent or equal in all respects) ^c!1 I 

CT1«| 

(Corresponding Angles) C^tm 

(Corresponding Sides) ■^^^ | 





B E vilTs C F 

^^Tn bc '6 ef f^fij^l T[\tc'^, 7fi^c\ 

>I<Icf '^t5l1 ^t^, I DEF 

ABC I 

AABC tilTs ADEF 1 

(>) BC = EF, 

(^) AABC = ADEF 

(^5) Aacb==adfe, 

(s) I • t. S. ft. 

^1%^ ^ftc^r 

(£1C^T^ ft^ A B ft=^^^ 1 

^ I AB ^«fjft=^^ o oc, abv£|^ ferftr^, 

AOC BOC ^tc?[ I 

v51 c^ 

,3i5{ft^^Rs^ fI 

8 I AB mtK wft=5^0 ft^II COD, AB^il^ cl^ 

OC = OD; AOC, COB, BOD Wn DOA 

1 

'59 1 ABCD AB=BC=CD = pA, 

W^T«1 I P Q ^<5(taF^[ AB CDy£\K ^l^fjft=5^ ^t^ST, 

DAP i£|Tn ado I 

*> 1 ABCDEF AC, AE CE ^ft^^ 

AACE I 



^8 




*s*t*rr«n * 

farfcanr "f c^t*! »ra’»i5 i 

[The angles at the base of an isosceles triangle are equal.] 



ABC I AB =AC. 

<2mt«l ZABC = Z.ACB. 

^W5r I ^C5( ^?r, AD c?(^i zbacc^ ^f%^i bc 

I bad '<3 CAD f%^W 5 I?r 

AB = AC, 

AD ?t^. 

v£l^^ Z.BAD = '«I^^ ZCAD ; 

.'. BAD CAD I 

Zabd = Zacd, 

ZABC=ZACB. 

ilT I AB, AC ^TI[U 

^'^‘*1^ DBC 'Q ECB 

^t^*l ZDBC « ZBCB 

c 

C^tTO ABC 'S ACB 7i«^?p 1 


(^^2 8 ) 

(^. ft.) 

A 









I 

[An equilateral triangle is also equiangular.] 

ABC 1%^^, 

AB = AC, 

.*. 2iBCA=Z.ABC. 

AB =BC, Z.BCA= Z.CAB. 

.*. Z.abc = z.cab. 
/.abc=Z.bca 

= £CAB. 





I C^T®f^^ 

o I ABC AB =AC, v£l^V X, Y, Z BC, CA ^S^^\ 

AB^^Wft^; OTT«1 ^?r C^ XY=XZ, 4^tZ.AYZ =/.AZY, 

(^, «1) 

8 I c?i r.^ 

fil^^ ^T^^t'Q I 

« 1 vil^t v£l^t 

W'«T?I^lTiT I (^y «f) 

^ I v£l^| BC v£l^ fii^^ ABC, DBCf 

>2l7lt«l C^ Z.ABD = Z.ACD. 



^■59 

'S> 

c^U ftftara c^t«i •ta’M? Jrau 
^fS »i?i’«ia ’RM I 

t 

[If a triangle has two of its angles equal, then the .sides opposite to 
the equal angles are also equal to one another.] 

A 


C 

« 

'S[Z^ ABC ZABC = ZACB, 

AC = AB. 

I AB AC^? ^11 ^ AC I CA 

AB CD I B D 

I , 

i 

(2j3rt®i I ABC DBC 

AB = DC, 

Bc ^srr^ei 

Z.ABC—'^^'f^ Z-DCB J 

=5r«?ifN c^3i^5fvQ jnrfJi i 

A ABC ^T? ^’5 ADBCvll^ 71»^< ^^1^ I 

c^R'S jrS?[ jrr ^rs nTt? jh i 

«re<4i^ AB « AC »rr!:9 ^ i 

R<f«, AB = AC. 






\_Aii equiangular tHangle is also equilateral.^ 

'Q ^ ^n’Tf'9 <2J1%®11 ^nnr’si 

’IW I 

<2f?lT«l-«f®ft% ft (2|^t«l (Direct Proof) I 

(S|«rt®l (Indirect Proof; \ t^TC^ ^1^1 «2(^T«1 ^t^1 

V 

^T51 I 

Pi^rc^ i 

lieductio ad absurdinn ( ’*lfll®ff% ) ^ 

I 

:> I ABC AB =AC, Z.ABC 'Q Z.ACB v£l^ 

BO v£|^* CO, O BO = CO. 

PlpT^ f IR I 

^ I c^m c^TTO 

I (^. <2f.) 

3 I C^R 

I TfOT 





^tC5T fi]f^ I 

[ If two triangles have the three sides of cue respectively equal to 
the three sides of the other, each to each, then the two triangles are 
equal in all respects. ] 


D 



ABC vfi^t DEF AB=DE, BC = EF, ^£^^\ 

CA = FD. 

(Sfarf®! I ABC DEF 

OT B ^ E v£l^? BC EF v£i^-, 

A EFy<\K C^ D *ttr!f I 

BC = EF, C F^fl^r ®n?l nl%^ I 

^£1^^ EGF, BAC ^-^51 I DG r 

ED=BA = EG, 

.*. z.edg=Zegd. 

• DF = AC = GF, 

. .*. AFDG= /_FGD. 

.*. 31^51 ^EDF= ^EGF = Z.BAC. 



ABC ^ DEF 
AB =DE, 

AC=DF. 

ZBAC=^^^'% Z.EDF •, 

Mk Zabc = z.def 
Zacb = zdfe 

C’splpp^I^S T^U I . ^. fe. 1%. 

0 

^’Sf.j ?sf%CT£; 

I BC 'Q EF>il^ 

ZA 'Q ZD I 

> 

li I BC<£\^ ABC DBC 

A «il^“s D‘i3^ 

^1%^? vil^N fe’l? ! 

^ I '« 

c?r^l i (^. 'St.) 

^ I .c^u 

c^T«r^f%'8 I 

3 1 ABCD 1V^ 

W^T«I 5(1? ), 

'SJ’IM ^ AC « BD 

(?!) ^C? 

W ®i?«ti:? TO I 





'©o 


t\ ABG'S DEF AB=DE, AC = DF, X 'Q Y 

AC 'Q DF^? BX, EYvi)^ «(W 

C^ ABC 'Q- DEF I 

^1 ABCD AB=AD, BC=CD, <2Rt«l C^ AC, 

/.BAD ZBCD I ^t'S «(^lt«l C^ AC, 

BD]?5f I 


V- 

[ If one side of a triangle is produced, the exterior angle so formed is 
greater than either'of the two interior opposite angles. ] 


A 



^?r, AABCv£i?i Bc D Z.ACD 

I C^, ZACD CAB 

v£|^-s ABC I 

I E, AC ^t^?T I BE be 

F ^Rn® ef, bev£|^ cf 


I 



8 


I AEB CEF 

AE = EC, 

BE = EF, 

v£|Tn Z.AEB =f^(2t^^ /.CEF ; 

.‘. ’ I 

.*. Z.EAB = /ECF 
ZACD ^“s»r ZECF I 

.'. Z.ACD, Z.EAB ZCAB I 

AC:^ G BC 

A I AH, K HK, AH<il<I 

7\^U I KC 1 

Z.BCG, Z.ABC 
I 

Z.BCG=ft«f^n ZACD, 

.'. ZACD. ZABC I 

ZACD, ABC ^ CAB (STT^J^fe I 

t. ft. 

w^t«t 1 

• [ Any two angles of a triangle are together loss than two right 
angles. ] 

ZABc, Zacd A 

.*. ZABC 'Q ZACB vfl^rsi ZACD '« ZACB 
I ZACD >8 ZACB 

C^t®! ^ftlTlI I 

.*. ZABC '8 ZACBva^ ^ B c b 






^ I c?rr«j i 

[ Every triangle has at least two acute angles. ] 

C^t«| f^‘N^ TO^T«I ^ 

Cn CWt^ ^ I 

'B|?[f5!iji1^'© I 51^ c^t^r 

^ar vi^ fer^ii i 

OD, oc 

O AB^il^ I Z.ODC 'll??. 

ZOCD I ^ 

I O ABvfl? 

W^ &TJ11 ^1 I 


o 



AD C B 


i I c^t«i ^1 

^ I c^T«f^?( ^’*g?:^t«i i 

'® I '^'t^ 

8 I C^ C^tST 

I 

d I ABC farfC'sf? Bc c^ c^ f?=5? Tff^ a 

el^t«i I 

^1 ABC 1%tC^ O B c 

ZBOC, ZB AC I 





\ 5\5 


c^'t^ v5?p ^^C5T, 

fir^rff^ c^f«l *^:5^? f^’tft^ c^f| I 

[ If ooe side of a triangle be greater than another, then the angle 
opposite to the greater side is greater than the angle opposite to 
the less. ] 



a ABC AB AC I 

c^, AACB, a ABC 1 

I AB AC ^f?5i AD c^tf I 

CD I 

«iirr*i I A ADC AC = AD [ ] 

.’. ZADC = ZACD [ 4 ] 

^%C^T«1 ADC ABC I 

. .*. Aacd, aabc I 

ACB ^v-*r aacd I 

AACB, a ABC ^?r'Q I . 


t. ft. 



^8 




c?Ft«i c^t«i 

c^®(f5<i cTf^«t?i I 

[ If one angle of a triangle be greater than another, .then the side 
opposite to the greater angle is greater than the side opposite to the 
less.] 



B C 

ABC ZABC, ZACB | 

2i^t®l C\ AC^m AB I 

«|art«l I AC, AB AC, AB 

^1 AB i^Z"^ 1 

AC = AB 

1,Z^ ZABC = ZACB [ a ] 

AC, AB 

ZABC, ZACB ^^z^ I [ } 

ZABC I 

AC, AB AB ^■\ I 

. .*. AC, AB ^Z‘^W\ I t. fe. ft. 

58?J I ’l^’Tt^fl a’i 1 






tlit 


i I c^T«i c^«l» • 

^1 ABCD AD v£l^"x BC ^TW, <2f^l’t«1 ^ C^ 

Z,A iH^t. Z_D W3pr^ Z.C Z.B I (^, <2() 

1 I (^, -5f) 

s I ^5T I 

4 1 ABC A BC vll^ D f^=^ C^tn 

; AB ^1% AC AB > AD I 

'b 1 ABC BC D ; 

AB + AC> 2 AD 

I ABC c^ 'm'm 

^^■9<r 1 

^Ci{ BC I /.BAC BC C^ D f^=^i:^ 

C55 I 

.*. zbad = z.cadi 

Z.ADB> ^CAD .*. ZADB> ^bad 
.*. AB> BD 

C^ AC> CD I 

.'. (AB+AC)> (BD+CD), (AB+AC)> BC. 



C^T5( farftsriT n ’T’tlS’ ’siC*t^ 

I 

[Any two sides of a triangle are together greater than the third side. ] 



c^, ^ ?ts? 

I 

^llfilf I BA D ^f5[^ ad, AC I 

CD I 

I AACD v<1?1, ad = AC 
.*. Z.ACD = Z.ADC 

pp-^ Z.BCD Z.ACD I 

.'. Z.BCD, Z.ADC ^«fT^ Z.BDC I 

.*. BD, BC 1 [^*t5 i«] 

BD = AB + AD=AB +AC 
.*. (AB + AC), BC 1 

(AB +BC) >AC 
v£|^-s (BC+CA)> AB 


ft. 



'Sim A AD, BC 5t:i1 I 

ADB> ^BAD .*. AB> BD. 

ADO ZCAD .'. AC >CD, 

.*. (AB +AC)> (BD+CD) ; 

(BD+CD)*=BC B D C 

.*, (AB+AC)>BC - , 

i 1 m Tl^ I 

( The difference of any two sides of a triangle is less then the third 
side). 

[ ^. 2J ] 

ABC (AB + AC)> BC 

AC fkim 

, AB > (BC—AC), BC >8 AC AB 1 

^ I m c^m 

I [ ^.«[ ] 

o I c^Tsi -<T^?r. 

‘ 'SI W’l?! 

8 I ABC O I 

(OA + OB+OC) <1AB+BC+CA) 

(The perimeter of a quadrilateral is greater than the sum of its 
diagonals). 






^ I 51^^^ T\m ^m*l 

I (^. «(.) 

I ABCD 'fl^'f^ ^£l^s O v±;^ 

<2I^T«1 C^ (OA + OB+OC+ OD)> (ac+bd) 

c^5( ^?rr^ y 

b I vi)^f& 2" 3* 1 

«iw ^5i c^ 5" ^mi ^Tn r 

I 

» I C^U "^1 ^KTS[n 

(Any two sides of a triangle are together greater than twice the 
median which bisects the third side). 

ABC AX BC 

'2fW 

(AB +AC) >2 AX 

AXC^Df^=^n^^ C^5T ® 

XD = AX ; BD ^ I 

AXC, DXB 

AX = DX, BX = CX, Z.AXC = DXB 

.*. I 

.*. AC' = BD. 

AB D (AB + B d) > AD, 

AD = 2AX, B D = AC, 

.\ (AB +AC)> 2 AX I 


A 



D 


[ 8 ] 



^t-nf?f3?t^l w^afni?f i 

(The perimeter of a triangle is greater than the sum of its medians 
and its semi-perimeter is less than the sum of its medians). ( 7. <9 ) 

(ab + ac)> 2ax 

^TO?r by v£l^•^ cz '5mt<l-^-^l ?r« 

(ab +bc)>2 by i£l^‘s (BC+ca)> 2 cz 

.-. c^Tn^f^^l 2 (ab+bc+ca)> 2 (ax+by+cz) 

(AB+BC+CA)> (AX+B.Y+CZ) 
(AX+BX)>AB, (BY+CY)> BC, v£.?ll (cz+az)> 
CA 

.*. [(AX + BY+CZ)+(BX + CY+AZ)]> 

(AB +BC +CA) 

(AX +BY +CZ)> [(AB -HBC +CA)—iBX +CY + AZ ] 
(AB +BC +CA—^ BC--{, CA—^ AB) 

^<T^> -1 (AB +BC +CA) 


51?^ C?^T? C^U 

i:?^l ^1 I 

[Of all straight lines that can be drawn to a given straight line from 
a given point outside it, the perpendicular is the shortest.] 

O AB OP 

OQ C^U I 

'2(TqT«i OP, oq i 



8* 


O 



AS Q P R B 


^2W*i I OPQ 

ZOPQ = v£l^ 

/. Z.OQP i Vr 

.*. Z.OQP, Z.OPQ '®n:n'sf( i 

OP, OQ I 

v£jt C^, O AB v£l^ C^ 

C^m C?«n OP I O AB v£i?| 

OP I t. ft. 

I c^t^t ft^^ 

TO, C^^t®ftli:^ (oblique) I 

i I o AB 'Sift-® c?[^^ 

OP ^ OP, AB y£\^ I 

^n% OP ^ft ft*5^t OP 

I OPtir^^^, OP^ 

cl^ 1 

^spsfiwf® I OQ, OR AB P ft=^ 

5|ro 5T^Tsi OP, OQ i 

^W, OPQ, OPR 
PQ«PR, 

OP mTO®l TO, 





8 > 


ZoPQ = ZoPR, 

.•. OQ«OR 

« I OQ. OS OS AB 

OQ p ^c?i c^w Ps>PQ 

^5, OS, OQ I 

OPQ 

ZOQP^’^TS 

.'. Zoos = 1^ cw, 

,'. OQS ZOSQ C^^T*!, 

.*. ZOQS> ZOSQ, 

.'. OS>OQ 

9 

It 

^rs?ii5i Tfm (3W1 

vi)^ 7\'5\;^m c^’n |b51 

, ^ti^'S Tft’Tc^ 

(Parallel Straight Lines) ^^Z^ \ 

AB, CD I A-B 

B f%s^ A 'Q C C-^-D 

» 

^iit^'l Fft,— 



8^ . 

ik) cm ^1 1 

cm ?ftp«i 

v£i^* .vD^ft cm r[^ nl%^ 

^1 3R1, 

Cf 5f 511, f^% ^^1 (31^ I ^ 

c&f^z;5i? ^n? *I^-‘*if»55[ c^^ri 

c^ .’T^sr c^^l cw? S^?rl ftf 

^t^T^i fw^ f^^“f I 

^^?t-s cm ^RfC5r^t^r?(i v<i^f& 

5n } c^U 

f^fw^ »r?r9ir?r^t^ ^finii v<)^f5 ^rfar ^1%^ i^us 

I c?lwsrtc?l? (Playfair’s Axiom) wj{ i 

c^ cti^n ^ ^< 1 ^ c^ 

C5W^ (Transversal) 1 

ffei:® EF c?[^ft c»?^, 

AB '« CD C^^VJ:-^ 

ciw I feu c?^r, 

c^t«i —1, 

2, 3, 4, 5, 6, 7,. 8. 

1, ,2, 7 viiTs 8 ^SWt«l 

(Exterior angles), »ii^* 3, 4, 

5, v<j^v 6 ^SR5SC^®i (Interior angles) ; 4 vU^s 6 3 vilT'^ 5 

CTt®l (Alternate angles) I 






2 lil^v 6 C^ ^SWIt^ (corresponding) (;^«| 
"^^1 I 1 5, 3 7, ^ 4 8 C^T«I I 

2 (exterior angle) v£i^*, 6 C¥ 

(interior opposite angle on the 
same side of the cutting line) ^1 ^ 1 


'ii^-f& 

(M ??i, 

(^5) ntf^ ^ 

• ^T,-^ c^i^t 1 

[If a straight line outs two other straight lines so as to make 
(i) the alternate angles equal, 

or (ii) an exterior angle equal to the intBrior opposite angle on the same 
side of it, 

or (iii) the interior angles on the same side together equal to two right 
angles, 

then those two straight lines are parallel.] 

EF Jf^«T AB CD G H 

f^us «ti:^ c^tf cji^ 

(i) Z C^t«l GHD, 



88 




c^, AB vH^T, CD I 

(2|lrt*l I AB ySi^X CD 
.^1 B 

v£}^*x D m A 

c oq^ 

n?r^ c^ I 

^?, AB CD, B 'S 

D vii<i o cfw I 

v£|“^ OGH OG A ^^TtC^, 

AGH GHO ^CWI ; 

[ ^ns b- 

^t^*l ^?Rt?J^Tff 'ilt C^t«l I 

AB vil^ CD, B '6 D C^ 

^K<r I 

v£it^i:nt AB CD» A c fsfi:^ 

.•. AB CD I 

(^) Tqw ^?r EF c^’fl AB ^£}Tn CD G vfi^’ 

H EGB, EF y£l^ 

GHD 1 

C^, AB yS\-^X CD 
I 

«2W*I 1 CVX.-^ L EGB = z GHD, 

ZEGB*=f?«n?fn Z.AGH, 




.; Z.AGH-Z.GHD, 





8 ^ 


.'. AB v£lTv CD I t. f%. 

(o) EF, AB v£1Tn CD^^ G 'Q H EFvi;<r 

BGH y£\^l GHD C^lW 

I 

>2r^t«l C\ AB vilTv CD I 

(2|l|t«l I ^BgH+Z.GHD-^^ W^T«! I 
^TTf?, /:BGH+ Zl^GH =^1^ 

* 

ZBGH+ ZAGH« ZBGH+ ZGHD, 
vil^ ZBGH I 

/. Z.AGH-^^f^fe ZGHD, 

.-. AB viiTs CD I t. f^. 


bs 

(i) • C^t«1 

^Z'^, 

I 

(<») C«Vfm4^ ’11^ 'St^twtc'tif *15llt 

’Rfsi I 

9 

[If a staight line cuts two parallel straight lines, it makes 
(i) the alternate angles equal to one another, 



8'b 




(n) the exterior angle equal to the interior opposite angle on the 
same side of it, 

and (iii) the two interior angles on the same side together equal to 
two right angles.] 

Tir-T ^<1, EF CD 


O) ZAGH = ^^?1 Zghd, 

c 

GHD, 



(>5) EF vil?I vf)^t BGH 'QGHD^il^ 


<2fa|t*l I (i) Z AGH. Z GHD v£|^ ^'\ 

Z KGH = Z GHD I 


. . KG Vila's CD I [ 

AB CD I 

AB vfiTs KG C^if 51^^ C?l^ CD 


.*. z AGH >9 Z GHD 

Zagh = ^^^^ zghd I t. S. ft. 

(^) Z EGB C^ft AGH, 

Vila's ZAGH-v£|^T^? 1 C^ft GHD, 

/. Zegb«Zghdi 


[ 'SfTfft^ 

t. fe. ft. 





8 S 

(vS) Zeqb«Zghd 

Zbqh ^’^r, 

.'. ZEGB+/1BGH= / GHD+ZBGH 
/. EGB + ZBGH 

.-. ■ Z.BGH+ZGHD=^ 1 t.fe.ft. 

i 8 , i'o <«? I 

• %> 

[If the two arms of an angle be respectively *equal to the two arms 
of another angle, then these two angles are either equal or 
supplementary.] 



E F F E 


ZABC v£)^*. ZDEF AB, DE v£i^* BC, EF 

fk3i Zabc- Zdef 
ffecu Z ABC + z DEF = I 

<SW*I I i^ftiiaiZABc-^^m ZBGE = v£i^t^^ z:def 

a 

ZABC-v£)^t^^ ZBGE 
vi)^^ Woi:^t«l BGE + DEF«‘^t 

/. Zabc -f Zdef = -^ i 



«rc^f»r?Fi 8v 

jf^cf c?r^T^ (2n:^T^f5 

[Straight lines, which are parallel to the same straight line, are 
parallel to one another.] 



AB ^£\^^x CD c?r^T^5 ef vii^ i 

C\ AB vflTx CD I 

'SlWSf I w, OP, AB, CD vS^r, EF C^ ml^Z'^ Q, R S 
C5^r I 

«2|«rt«l I AB >6 EF ^^1T^?T5T I 

.*. Z:AQS = ^il^T^?l Z.QSF i9 

« 

CD »£iTN EF I 

.. QRDQSF. [ i9 

.’. Zaqs = Z.QRd, 

.-. AB CD I 


t ft. 



OTt«l 

AB CD 5l^t^<lTST sri ^^t?1 

1 '<S1T^\ A-:-B 

C^Tf ^1%^1 c-^-D 

’T'-stst E ^ 

I I [c?n:^^Tc^^ 

‘ .*. AB vil-^'v CD cww ’irn ^1 I 

.*. AB CD I 

'3f^ I EF, AB CD 'ii^ l^j 

^ ^f?l (R AB EFC^ C^*f ^1 

CD^^ C^Ff ■^'l, AB CD I 

i I C^T^T'Q ^?f?l I 

(Perpendiculars drawn to the same straight line are parallel). Jj?p, i£j, 

I ^ ^■srr^^TST 

'=> I (R^l >l?5! C^Ff ^fircsi ^fw 

^^tDf? 

I 

8 I C^U (R^ 

>Tf^ C^t«i I 

^?((:^, i 

I [^. '^• 


8 





' 591 mwus{ 

I [^. 0 . 

^ I C^^1 ’ifi (intersecting) 

c^?rt?| C^W ; vii^s 

5!TOii?r c^t«i , 

b- I ABC BC D ^?| ^f?SC^t«1 CE 

^ ^C5T, CE ^fw ABvli^ 'Sj^ei C^ ABC 

i£!^f^ ft I 

s I ^U 

^^rfwR I 

I ZBACvU^ C^t\ ADv£|^ P ft=^ AC 

^fel PQ ab^^ q csw ^c?, 

’^t^ PQA vi|^f5 5^'S(ft^t^ 1 

ii I c^u ft^c^^ ft^1 c?«rt^^l 

ftysr ^ ftrfT^ >lft^ I 

I 

(i) (Scale ^1 Ruler) I ’fW >« 

viiTv C^1%ftfet^ (Centimetre) ^8 

W»Rfs»r ftftft^ (Millimetre) I 





C^^'Q C^tST >I?f5T C^«;t3:^ '8 

^?I1 ^ I t5»3 ft'N^l (Ti^Plfel^ 5(1 vnt^*! 

<P^t? ^1 'Q ’Tfl? feFW?1 

Mj 5ri I 

(Metre) i?n:^J?l ^t^l I milli, ccnti deci, 

^^x->^, ^x-^ ^-^x ^c< ^ I 

is^n >0 i ) 

io = :5 (f^fet7:?j?( ) 

(^) (Dividers)—^t^I 

?1 c^U bf^T ^rff^^l ?f!i, c^U 



^‘N^f ^'QTTl ^ I 

(>©) (Pencil Compasses)—^ 

afi^j I (ii ^ c’lf^ 
^ ^1 I 

(^) ^^?:ir?[ TO (ra^T'®1^?( 

(vs) v£l^ ^f^lw 

I 



c^t«i ^ ^ ^T^^T?r 5{T^ tt^l I 



^ft^t?r yRH IfTJfl ^(1, 

'Q f53j I 

ftftS c^«fc^ ^t?:^ I 

[To bisect a given angle.] 



6 


BAG f^f^g c^t«i, I 

Wif I a:^ C^35 C^-C^T5t 5r^1 

CT[^T AB AC^^ D v£)-^*x E I 





D Ei^ DE ?\t^'\ m 

^^T?1 F c^if I AF I AF, Z.BACC^ 

I 

{2t«rt«l I DF 'Q EF I 

ADF AEF 

AD « AE ( ^rfm«^■' ), 

DF = EF ^JPITmO, 

AF 

.*. 1 • ’ [ 

.: z.daf="Zeafi 

.'. AF, Z-BACC^ I t. ft. 

I DE ^Ttm' ^1 C^-C^-^ 

C^i{ DEvfl^ ^^ ^5, ^f’T 

C^Tt ^ftl^ ^'\ ^1 ftftl^ ^^1 I 

I . 

^'Mtc'3^ ^T^tc^j c^-c^H 5rft, ^T^, c^[?( t^nf? 

»K^ I 





48 


[To bisect a given straight line.] 



Y 


I A C^ AB A3 C?r^T^ 

btn ^ I B C^ BA 

AB 5Tn I 

X vfl^N Y C^Tff I XY ^^1 XY, 

ABl^ O C^W I 

AB C^^l O fI 

ajirt*l I AX, XB, AY, YB I 

AXY, s£i^\ BXY 

AX«BX, ABvil^ 

XY mm m. 

AY = BY, ^<1 AB vil^T 

.*. I [fen 1 

.‘. Z axy- Zbxy I 





(t^ 


AXO BXO 
AX-BX, 

XO ?T9, 

Z AXO = Z BXO, ( 

.*. 71^5!^ 1 [ 8 

.*. AO = BO 

AB, o I • • t. f^. 

. I feir Z Aox= ZBox, 

r^% C^T«), I 

f^f^l (Perpendicular 

Bisector) I 

15^5^5—5Tn "5(1%^ ^rt^p^^AB ^«rT'*r 

:> I ‘vn^fe I 5Tft»w 

«T’t ^?r I y 

^ I C^-CTf*^ ^T’f I 

'5 I 6", 5‘6", 'ii^* 3‘2" 

9 I 4" c^’ITC^ «T^t I 

4 I 4 c>il%ft^Tij ^ 7j^cTi:^^rfr.^ >{^*H «T^r 


I 





>i?5ic^«rT?r 

?i^ is[f%-^ I 

[To draw a straight line perpendicular to a given straight line from 
a given point in it.] 



A V X ZB 


AB v£l^fe Vila's X 

I 

X AB v£i^fg vl^ I 

I X c^ c^Tii 

CT[;{ ABi:^ Y 'S z c^y^ i ^ i. 

Y '-S Z v£iTn YZ v£|^ 51^1^ 

O c^ff I 

ox I 

ox, AB X i 

«tTRt«l I OY, OZ 1 

OXY OXZ 
XY-XZ, 

ox 7[t<t?['l 

v£1^*n OY - OZ, YZ vf|^ I 

.*. ^^^51 I 


L 





ZOXY- Zoxz. 

C^T*! ; 

.'. OXY OXZ I 

OX, AB I t. f^. 

ISfe^J » ’?C5T'8 YZ ^^^1, YZ v£|il M 

I AB o' 

C^^f o'X, AB 3T^ I 

5*r»ttW5 8 

cf^ 

■<?f^ T^tl^ I 

[To draw a straight line perpendicular to a given straight line from 
a given point outside it.] 


X 



I 

C^T^l'Q C ^'Q I 

X ^finn xc c^^i, 

^^1 AB D 'i|^N E C^W I D E 



Y f^=^ ^flr^I I XY I XY, 

AB O ^f% 5 T 1 

XO, AB I 

«farf«l I DX, DY, EX, EY Tn^ I 
DXY EXY 
DX = EX, 

XY m«rr?r«t 

DY - EY, () 

.’. I [ 

.•. Zdxy- Zexy I 
« 

<£i^^ DOX y£\^X EOX 
DX = EX, 

XO 3 Tr^^«l 

Z.DXO = Z EXO, (Sl^fHT) 

.. I [ 8 

.*. ZXOD- Z.XOE I ‘ • 

c^r% 

,\ 

.*. XO, AB ^1 f. JT. f^. 

apfe^J I '=> 8 ' 2 (efT^ 

nc^ cff’rr=? i 







<t 

C^«| ^Rl^ '^l'^ I 

[ At.a given point in a given straight line to inake.nii angle equal 
to a given angle. ] 



BAC Rlftl C^t«l ; DE O 

• Z.BAC vfi? C^T«I I 

I A C^-C^TiT 

I AB AC F G C^Tf 

^Rl^f I FG 1 

a 

I »ilt 5n DE C^ P C^ I p f^i:^ C^2f ^RnTl 

FG Ffn I vA^ 5t^ 

5T’n:^ Q C^ I 

OQ I 

Z.POQ» Z.BAC >S\^ I 





o 

I PQ I 

POQ FAG 

OP = AF, 

>» »« »> 

viiTv PQ = FG, ( ) 

2lPOQ= Z.FAG= ZBAC I t. 7^. f^. 


^f%T5 i 

[Through a given point to draw a straight line parallel to a given 
straight line. ] 



AB vflT. O fsrfSl I O 

I CO o ocb 

COQ v£|^t^^ C^T«t I 

OQ AB I 



I ab OQ oc 

ZQOC=«il^m ZOCB, 

/. OQ, AB^1[ I [ 

t. ft. 


i I c^t^ «ii^ ft=^^^ ftftV 

C^T«1 I 

^ I C^TS( ft^J^, C W®l? 

C^’t«1 I 

'2' I ft^;:^ ftfti c^?:n^ 

c^T«i ! 

8 I vl)?pfe ftfti CW.«Rr ft 15®) 

C^T«1 I 







[ The three angles of a triangle are together equal to two right 
angles.] 


A 



W.-^ ABC I 

SIW C^, Z.CAB + Z.ABC + ZBCA I 


I BC D ^?r“N C fwTl1 AB^^ 

CE c^«n i 

( 

4 

(Stirt^ I AB CE AC C^W 

.-. /.ACE = v£ 1^T^^ c^t«l CAB [ i8 

AB 'Q CE BD 

r * 

/. ECD ABC I [ fen i8 

.*. Z.ACE + Z.ECD = zlCAB + Z.ABC 

ACD-f^^ttt^ CAB -9 

ABC (<19 »nrfl I 

fe^ ZBCA c^itn 

,’. Z.ACD + 2lBCA=/.CAB + Z.ABC + ^BCA I 





Z.ACD + Z.BCA I ( f^e| ) 

.*. Z.CAB + ^ABC + Z.BCA =^ W^t*1 I t. ft. 

I v£i^ <f5rr«i '^i 

ftnfl^ I 

[ If one side of a triangle is produced, the exterior angle, thus formed, 
is equal to the sum of the two interior opposite angles. ] 

■vii^ '2(fti®5t^ ^ft^rft c^, 

ZACD = Z.CAB + z ABC. 


«rirt«i 

I A ft^1 BC Vi!?! DE I 

I DE '^^“s BC I 

V. ZBCA = 'il^T^^ ZEAC, 

ZABC ='il^T^?l ZB AD, 

.’. ZBCA +ZABC= ZEAC+ZBAD, 

Zcab I 

« 

ZBCA + ZABC + ZCAB = Z^AC + ZBAD + ZCAB 

= EAD 

= t. §. ft. 

(^) ABC A, B y£i^\ C I 

a + b + c = 180 ". 






(\) c^r«j 

5T?it5{ ^I^CST, C^t®! 

I «Tf »JWt«l (Equiangular) \ 

ABC >0 DEF 

A = D, B = E ^ A + B + C-180° = D + £ + F 

.*. C = F. 

('®> c^T«i I 

a+b+c = 180®, 

^nfB = 90® .*. a+c = 180°-90°=90°, a c 

^5^ c^t^i I 

(8) c^ fif c^t^cf^ 7 \ 7 [^ 

A+c=B, 1%^ a + b + c = 180° .‘. 2b = 180® .*. B— 90® 
{(t) ^tf% w^t«i I 

ABCD BD ^UrC^T, ^ ABD CBD 

2 IABD+ ZBDA + Z.DAB-180® 

Z.DBC + /.BCD + /.CDB —180® 

C^T’t Z.DAB + Z.ABD -f Z.DBC + Z.BCD + Z CDB + 

Z.bda = 360® 

Z.DAB + Z-ABC + z BCD+ Z.CDA -360®- 5ti% W^t«r I 
('b) ^suzm^ c^t«l 60® I 

ABC A + B + C = 180® 

f%^A = B*=c .*. 3 a=3b=3c=180® 

.'. a = b = c=60®. 





^(k 

(^) 45'*vii? i 

'ilTs 7^^ =90®, 

'5fc^j^l& c^T«1 = 90® -r 2 = 45®. 

,1.. -.% ,. ’IN 

^Bl^rn^W 

^ I c^T«i ^^iitiror 

90® 60® ; 72® .£1^“. 36® ; 22® 30' 112® 30' 

0 

^ I c^t«i 75°, 90® vn-^-v 120°, 

» 

108® 12® c<ytcfvt5f%^ [ ^. '^. 

8 I C=?t«t13f% ^ 

(^) f%?r;i:^t«i 30® 

^ f»r?[s?:^t«i «n:^pp c^t?:«r? ^^m'% ?ti, 

f5f) <2rr‘^R“ ^?r, 

(t I C^t^l ^ftcsT 

c^t«i I [ '£f. 

^ I ABC B c mtl?U[ BO viiTN CO C?^- 

o f^=5,C^ c^ff c^ Z.BOC = 

90®+§. 

•\ 1 ABC AB vll^-s AC B ^ Cv5^ D E 

CBD BCE CW, 

BO Vila’s CO^ C^t«l BOC =90® -§. 







b- I ^ c^ faj^^ C^t«mni?T 

^1%s?:^t«f, ^f5i^'N^?r c^tm i [^.«r. 

^'^u I ' [ ^. «t. 

i ® I ABO ftr^C^? AB = AC ; BA, D 

da = BA, v£|^*x DC I «r5lt«l C^, DCB 

I • 

I '« 

f (In a right-angled triangle the line 
joining the right-angle to the middle point of the hypotenuse 
is half the hypotenuse). [^. ; I>1. C^t 

ABC W^t% AC v£5^-s B I B fk^ 

BD ZCBD, Z.ACBv£I^ T^ v£;^* BD, 

ACC^ D Cflf I 

.*. /.DBC=ZDCB cd=bd 

Z.ABD= Z.ABC-Z.DBC=90®- Z.ACB. 

= /.CAB = /.DAB 
.\ AD=BD=CD=^AC 
.*. D, AC ^£1^ y£\-^\ BD == ^AC. 

I [ ^. <21. 

:>'=> I fai^m 

30° I 






2i^f^ 2r®rf^ 

?lc? I 


^*®ltW7 'O—f^^ (2t«f|[^ 


I AB J!^5T^?i9rr^ ^Tf^ C^K^U 
1^=5^ C 5f^?|1 CX I C C^ 

^ • 

ABr^ D I DC 

; 'ilTv DC ^1 

O c^lf I ox 1 

ox, AB ^?l I 



(2rirt«i I CX I 

?Tt>lT<^fiT?| 


( CD = CX, 
1 CO=CX, 


Z.CXD = Z.CDX 

Zcxo = Zcox 


OXD = /.CXD + Z.CXO = ZCDX + Z.COX 
= Z.ODX + ^XOD =^|%S^^t«i OXB I 
OXD -i^^-v OXB C?pt«t, 

*.*. <2n:^Tc^^ I 

ox, X 51^ I t, f%. 


I X ^f?Rl C^-C^Tsr ?rt^1 CDE 

AB c I c C^m 





^ D c^w I D c^3g 

OE <Si^^ E 

c^ I E f^=^ c^m 

^ OE O I 

ox ?RI I ox, AB X f^«^cv» I 

^fiRt*! I CD, DX, DE, DO, OE 

ex I 

/ 

• CDX vil^N EDX 

€ 

^jT>iT*(^ I A 

/. ZCXD = 60°, Z.dxe=60^ 

Dxo Exo 
DX = EX, 

OX w^«l 

do = EO, f\-^U 1 

.’. I 

.'. Z.DXO = ZEXO = |-Z.DXE =30°, 

/. Z oxc = Z. OXD + z. Dxc = 30° + 60° = 90° 

ox, AB^^ X I ft. 

japfej^j I c^u ft^ v£i| 

WfOT'S X ftp5;ft AB*ii^ C^U %^-ft^ 

'-2[®fT^ ’TH:? i 










A 

I AB C 1 XC >1's^ 

D I . [ WfJfT 

D DC ^1%^ ^?r, ^ AB C^ 

C C5W i XO I XO, AB »il^ 

I 

2|^t*l I DO I 

dc = do, /. Zdoc=Zdco [^’T « 

>^^?iin Z Dox = z Dxo 

Z xoc * z DOC + Z DOX = Z DCO + Z. DXO 

c^Fi xoB 

.'. c^W?i xoc, xoB '5n:'®jr^ i 

.*. XO, AB 51^ I t. R 

55f«5ttwj 8-^1^ 

I AB C 'i>Tx D CV 

cx Mn I 

D C^iS DX 

v£l^fi m ^1%^ ^1 2f<^OT^ 







X Y C^Vf ^ 1 XY ^ C^ 

AB c^ o C5? I 

XO, AB v£|? m I 

«W«li CX, CY, DX n^ITs DY I 

XCD YCD 

CX = CY, 

CD 5lt«tt?[«l 
Vila's DX=- DY, 

/. ; 

/. Z.DCX=Z.DCY1 

^5rRt?[ xco y6o 

CX = CY, 

CO m, 
v£ITn Z.XCO = Z.YCO, 

.*. y 

.-. Z.COX=Z.COY, 

1%^ C^T«1, 

Z.COX = »f|^ W^T«1 I 
.*. XO, AB I 


1“ ft. 







'st^;c^Mn^?iT ’tfl« etft 5i3iJ:^«i c^im ^fiii:?! 
5rt?-H!.<tJT5 ’I’l'R l 

(All the interior angles of any rectilineal figure together with four 
right angles are together equal to twice as many right angles as the 
figure has sides.) 

• ABODE ^t^^*N^n=n I 

• t^T?r + 4 

= 2n I 

I O cf'Q, 

A, B, o ^ r 

I 

c^K«f?r i 

n C^T«l 

+ o I 

v£1Tn O ^^lt = 4 TO^T«I I [^n i ^ 

. .'. + 4 =2n I t. f^. 

= (2n - 4) 

= 2(n-2) I 

I C^Tsi n D° ^tc^, 

n D + 4 =2n I 

.•. nD =(2n-4) »[?K^T«I 
= (2n-4)x90°. 


■ D 






D - 


i 2 nz 4)x _ 9P .^ (2-t)x90< 

n n 


-180° - 


360' 


.'. 'irrr^w »i5|1&, 4^- 

c?«^ <irff5fi«i ’flu Hill I 

HW =6 

^15i!n, ^^JC^N'Sfini - (2 X 6 - 4) W^TH 

= (12-4) „ 

= 8 

5|W HsiT, ^K’ftW ’I’l&-12 WHSM I 

12 + 4 16 . 

“ 2 2 °' 


S'!*—^ 

( 

(If the sides of a rectilineal figure which has no re-entrant angle, are 

produced in order, the exterior 

angles so formed are together / 

equal to four right angles.) 

ABODE \ /-^ 

^ Ay B 

AB, BC, CD 






= 4 W^«| 1 

«t^t*l I %^, + ^f?'.^^T«i * 2 I 

n 

.*. 7!?^-^ *2n W^t«l I 

’5(^st^T«l + 4 =2n I 

.-. = 4 W^T^ I f. f^. 


o AB, BC, CD ^’sj'T^^lt^ 

oa, Ob, oc t^nf^ a^iaPi c^ c^ 

C^t fw:^ 1 

Oa Ob AB BC vf!?J 

» .;. z.aob=^si:w B (1) 

Z.boc = ?f?s^T«i c (2) 

/.cod= „ D (3) 

Z.dOe= „ E (4) 

. Z.eOa= „ A (5) 

= 4 I t. f^. 

";fff D° ??(, nD =4 =360° 

360° 

.*. D = —• 





*^8 

cwt^ 60 ” 

f^<?i i^ti^ I ^-s^ji=n 

.;. nx60°=360‘’ .-. n = ^I = 6 

60 

^ 1 5, 6 ^£ 1^1 15 itm, ^i- 

^ I 8 >T^C^t«l, 12 v<i^^ 20 

N51 y [^. <2J. 

8 I c^r^r 

? 

I C^U Tf^^*N^rl n «(TO^ C^T^l 

^iLrJ I vfi^fg c^t®fft=p c^«fft=5i3f% 

n 

«2t^t«l I , 

'S9 I 8 'Q 15 

^^sc^rcn? nf^^«i y 

I v£i^f& ^ 60” 

»xi^^ 45° «(^T^ V 

b-1 c^t«r'Ql%?r c^^t^T^l ^"vna 

» I 5i^%T^ ^^r^T«i 60° 5 ^ 

I 

5» I c5| ^flpr-w ^iw? 'a^t^irst:^ 

(alternately) 130° <4^ 158°, 'f5r»lt«m ? 



C^T«1 <ilTs v£|^ ^1; C^T«l 

I 

[If two triangles have two angles and one side of one equal, to two 
angles and the corresponding side of the other, then the triangles are 
equal in all respects.] 



^1151^, ABC DEF • 

2lA=Z.D, 

Z.B = zlE, 

vHTv BC = EF I 

C\ ABC v£i^-. DEF I 

(SpRtci I Z.A + Z-B + Z.C [^n >'59 

. =Z.D + Z.E + Z.F, 

ziA=^D, Z.B = Z.E, 

.*. Z.C-Z.F. 

AABCC^ Adef^^ B 

e BC EF ^»R[, A EF D 

C^ZV^y BC = EF, .*. C T^\ F ^^Z^ I 

AB = AE, ba, 

viiTs AC = AF, ^^?in CA, FDv£l!r I 

A f^, ED FD 51?|vf I ^^?(n 

A ED FD W WH«1 D I 



/. A ABC A DEF vi|?I 1 

.•. A ABC v£|^*v A DEF I t. f^. 

AB*DE, 

AC « DF, 

vS^-v AABCv£1?J ADEF^? I 

I 

^ I c^ c^n®r^ c^^n ftnff® 

I [ in. c?[i. 

8 I ABC /_A^^ Bc ^tfi:'^ d c^w 

AB v£l^t AC IFti:^ D fk\ I 

-b ! ABC AB s=AC 1 BD y£i^\ CE /_B 

/_Cl^ AC v£l^"s ABr^^ D vfl^’s E 

<2(^IT«I BD = CE I [ ^. Sf. 

i 

2ir^^ ■®i?f "^tc^—j%j(® ?T^ Vila's 

c^T«l I ^^Tn ^■^51 v£|^ft^ ^?lf5 

I 

^Tf^, 





‘i'l 


(i) ^ c^«l »nrtsj 

[ %•( 8 

(;^) ^ *t1l"*fil ’TTtSJ 5t!3I ^Tt?l1 ’I’f’TSI, . [ Sn 

‘''®i ^ c^*l ^ 8nrt8« 

’1^'tsi I [ Sn 

>4^ »i5tg c<f^1 C^, f%it '*1^ WJI ^f%?l 


ftif I C^-C^ 

^Sf *RPM5I JfJItJI flTf^ >I^r| 

?? ^11 5ist1 :— 

(i) v£l^ C^T«1 

f%5Tf& c^tm 

^l-vQ ’TT^ I v£^ 



Z.a=^d=Z.G; Z.b = Z.e = Z.h: z1C=Z.f = Z.ki 




(^) -il^fe c^l^. 

'ii^ •fi^^'®'-?! ^Ts? 'S 
^r.-^ I 


AB=DE, AC = DF, 

. Zabc = Zdef 
= ZlDEG I 

BCE G F 

DF^^ nll^—DFf%*s^ DG I 

DG Z.ACB = Z.DGE, v£\Tv I 

DF Z.DFG=* Z.DGF= Z.DQE 

== Z.ACB I 






^\r 


v£)t 7 [^ (AB i£ITs DE) ft♦^?^5 

c^t«f^?i ^ ypsit^ I fari® 

I 

^*£1^ W%fl 

^1 vfl^ (Ambi¬ 

guous Case) ^ I 

ZACB ^?-s /.DFE ^’>0 f^??1 1?I ^ 

cmii 

^ 3Fi<ypi | ZACB ^fi^'s ZDFE 

ww ^ §ntri • 

^ITTf^ c^t«l 1^5. ^t^l ’SlBt^»f 

v£l^f5 W^T% 'Q v£|^ft 

’^'51^3^1% >Q <il^ 

I 

[ If two right-angled triangles have their hypotenuses equal and one 
side of one equal to one side of the other, then the triangles are equal 
in all respects. ] 



^'?1, ABC DEF‘£)g 





AB = DE, 

AC Tf^-DF I 

■HW ^fi(C^ C^, A ABC il^'v ADEF ^'^7’^'S[ I 

! AABCC^ ADEF oq^ ^n?r A 

■ 

D AC DF v£l?^•^ D DF^^ C^ nR< 

E ’itrf ( G I 

• AC = DF, . . C F ^11%?:^. I 

ADFG, AACB'ii^ 1 

• ZDFE vilTs z DFG I 

.*. EFG >i?r5T 39n! I 

DG -= AB = DE, 

.*. ADEGvfi? Zdeg= Zdge I [ « 

DEF viiT- DGF 
ZDEF= ZDGF, 

Zdfe = zdfg 

• v£i^*s, DF ^t5, [ 

.'. Adgf Adef I 

AABC ADEF I t. f^. 

'iiTN I [ «f. 

[ The perpendicular drawn from the vertex of an isosceles triangle to 
the base, bisects the base, the vertical angle and the triangle. ] 

7f5|t5T I [ ^. ft. 



's I ^rr?r^5 itz^ 

81 ^z^ i [^. sn. 

[ The diagonals of a rhombus bisect one another at right angles. ] 



(independent) 


’ilT^I bT^— 

(i) ■ 

(^) C^Tei, 

(ns) C^t®f^, 

(8) ^tf& C^T«1 ^TCTr?r ?T^, 

(4) ^7[\ 

(^) ^ C^T«I I 

1%^ c^t^j ^Ti:^ 

5ic^, c^T«i cw^^l (r^ti:«f^ ^r^il i 

s£i^ <;r^ i 





I [ construct a triangle having given the three sides, ] 



.C'^^ ffy h r ^T=T 

^5(?p5T I BC C^^t\ a I 

B C^-^ r; 3f 1^H M'l ^1%^ I v£,^»>. 

C C^^- ^Rr^l h^l[ I 

^Tn A ^-fiicT I 

AB vij^'v AC ! 

• • ABC I 


^«l I 


ABC 
BC=a 
CA = // 


[ 


AB = r 


.*. ABC 1 t. y. ft. 

I BCvn^ ^Ti?5f'Q ^tn c^vf ^ft^"® i 

v£i^t ^ I 

a, h v£)??. r ^i:W1 

I 





cvf'Q^l •tti:?! i 


^ I cw'Qin ^v^, 

^1%^ I [To construct an equilateral triangle having given its side.] 


BC CTf'Q^ 

I 

B v£i^*v ^%1 BC ^1^U' 5Tt^1 

5tn ’^f%^ ^^t?n A t'V=^i:^ C5tf 

^1%^ I AB v£J^^ AC >i“n^ •, ABC 

fi^"^ I 



i2W®l I ^^1 CA = BC = AB, 

Z.ABC = Z.BCA = Z.CAB = -}(/.ABC + Z.BCA + 

Z.CAB)=-J<180°)=60^ I 

v£it 60® nfft, 

v£i^-v 30® c^T«i ^t<l1 ^ I 

*# 

[ To construct an isosceles triangle having given the base and one 
side. ] 

BC vil^ h CW'Q?[1 ^tCW, 

I 

B cm h 5tn 

vflTv c h 

m ^?i c^5i ^^1 A c^if 

I AB oq^'x AC I ABC I 



B 





b-vS 


(^) C^t«l c?'91(1 fif 

[ Given two sides and the included angle, to construct the triangle. ] 

h, c a cW' 851 i 


/>vii? AC wf c?r^ 

I A Z.Avil^ 3^11+^^ /,CAB 

v^l^'s AB, r ^^^1 Cf^f 

I BC I ABC 1%f^ I 



■ ('«) viQ^s 7T»5T5f CW'Q^ 


I 


[ Given one side and the angles at its extremities, to construct the 
triangle. ] 

Tim BC C^t«f^ B c CW'Q^I 

B c^tc«f?r B 

ZICBA v<)Ts A 

Z.BCA 
BA vil^N CA, A 

ABC I 

(8) A (DEF) 'Q C (PQR) C^TTO '£i^x A 



^ BC CW'Q^I 

I 

[Given two angles and 
a side opposite to one of 
them, to construct the 
triangle. ] 




\rS 

I FE, Q ^ I E Z-PQR^^ ’TSIH DEH 

C^e| 1 

ZDEF + Z.DEH + Z.GEH W^«l I 
Z.DEF = Z.A, ZDEH * ZPQR « Z.C 
.*. Z.QEH C^t«l B I 

v<)^ B /,GEH^?r ZCBA I 'XTn 

c Z.OA^ /.BCA ^?r 1 ba CA, A 

C^ I 

ABC I 

[To trisect a right angle.] 

Z. ABC I 

BC ^T^?| D 1 

BDiil^ EBD 

ZABC=90^ zEBD =60*, 

.•. ZABE =30° = ^ZABC I 

y£i^ L EBDl^ BF I 

.'. Zebf = zpbc=30" = Jzabc. 

BE BF, W^t«l ABCC^ I 

I Zabei:^ bg c^^?jl 

Zabg = Zgbe=15°, 

Zfbg= Zfbe + Zebg=*30^ + 15°==45°, 
zcbg=75'’. 

'Q 15 \ 30 % 45®, 60*, 75“ 

ntft i 






w 


(<t) v£iTn c?f'e^ I 

^1%"^ I 

[To construct a right-angled triangle having given the hypotenuse 
and one side.] 


Q 


/> 



'sim a ?t^ b CFf'QTH I 

I a^ BC I BCi:^ O 

I O C^2g OB 51^1 BAG 

I C (T^S b v£)^ft 5T^ ^T?1 

A I AB, AC I 

ABC "Sl^l 1 

®l^«l I OA I 

OB=OA, .*. Z.0AB = ^0BA, [ « 

OC = OA, .*. Z.OAC = ZOCA, „ „ 

.*. Z.CAB = Z.OAB + /.OAC = Z.OBA + Z.OCA 
= /. ABC + Z.BCA = ^ X 
ySi^X BC = a, CA -= b. (^?5T) 

.-. ABC farf® I 


t. K R 



I bvl)^ AC ^i{ I A AC4^ AB 

(PR ABC^ B C^ I BC I 

ABC I 

( 2 W«i I AC =b, BC = a, Z.BAC = ^C^t«t I |. ft. 

('to) ^ 'S ^K?<I ft’lft^ C^t«l 

CFf'Q^I ^tC^, fii^'Sr/D ^1%^ I 

[To construct a triangle, having given two sides and an angle 
opposite to one of them.] 



^K 5 { b 'Q c, b ftnf)^ C^T «1 B 

(Pf'8111 I ^ftr^ I 

«Wfif I BD i£l^f& (Pl«a ^'Q I B ft^p^ B C^C«f?r 
^fcll DBA I BA (Pl^n Cv£l^ ^T^lR BA 

BD^^ Bv£i^ C C' ft=551:^ C^ Vila's AC >8 AC' 

Aabc AABc' ftit^ 

I 







I Z.A3C= ZIB, AB =c, AC AC'-b 

t ft. 

^mtus 

(ambiguous case) i b c ftf^- bd c?[^ 

A ft=^^' 5^^ 

iSf^ I b, c "Sfcn^ nre? BD A^?f 

^z^ I 

(i) b-c h 

. 

BD^^ B^^ C5? ^ftl"^ I 



(^) b>c 

viit C 'HTn C', Bv£1^ 

ABC « ABC' 
ABC ; ABC' 

^rz^ ^n, Tf^«l /Lf^BO'y Z_ABC 



I ^ft Z.B W^t«l '^tz'^ 

C^3[ J|1, ■^t^®l • 


('*) b<c, fts^ bd 

bd:^ 

ftj^y:^ ^ft:^ I vii^fS 
ABC itz^ I 


c 




\r\r 




(8) b<c, f^^BD Bv£|^ 

BDl^ ^ 1 , 

i I ABC c(f'<3?| ^TC^. 

^?r s— 

(i) a-r,b=r, c=4" 

(^) 3 = 5'', b-4", c = 3" 

(^) a-4 C^. f^, b-5 C^, ft, c*6 C^. ft 
(8) a-6", b-4", Z.C = 90*’ 

( 4 ) a = 5 ^c = 7 ". 

f^i c = 3^ Z.B=90^ Z.A = 45'’ 

(*') a = 2", Z.B=60°, Z.C=30‘’ 

(tr , b = 2", c = 2*5", ZB=45‘’ 

^ I 10" i£lT^ 5", 

I 

^ I ^f5 ^Tf 3" 4", 

ft<^ ^ I 

8 I 5" ^i)^* 60®, 

I 

« I ^ft 6 c^, ft, 'S c>!, ft 5 c^, ft 

<2f?^ I [^. ‘Si .] 






1 \ 4" 'fiTs 5", I 

C^TC«f^ iti'^ 

orm I (<21*^1^ 2(irf^? 

) I [ ^. 21. ] 

^5^, ^tf^i '2i?rr'i I 

I 

I C^TiT f»!?|Si:^T«i ^f^?l 

v£|^“v 

(^) f%^sc5ist«i c^f'S?ii 

I’l) CVf'Q^I ^Kl, 

^?t) v£|^f5 CW'S^I 

£ir®T^ ^tr< I 


^ I v£i?pf& 

CW 

^f^'9 I 

[ If two triangles have two sides of one equal to two sides of the 
other, each to each, then the base of that which has the included angle 
greater than that of the other, is greater than the base of the other ] 







ABC DEF 
AB=DE, AC = DF, 

Tw^ z.bac> zedf I 

«£W«1 C^, BC^ft EF 

I 

«W«i I A ABC C^ ADEF^^ 

A, D vii^f v£i^-^ ab, de ^£(^ §*Rf I 

1%^ AB -=DE, /. Ei£l^ ^*R| B^^T I 

AC v£|T> BC W3PC51 DG EG | 

f?p^ Z.BAC > ZeDF, 

^?rjN DF, EDG w i 

*11^ EG ^ EFv£l^ 5Tf^ 

=(^^1 EF I 

(i) EG EF C?^ (i^T fc) I 

EG > EF, /. BC > EF I 
(^) ^fw EG «4?“v EF, 

^ 1 ?^ CH^) 
ft3[) I 
Z.FDGC^ 

DH I DH, 

EGC^ H I 

FH I 

DFH DGH 

DF = DG, 

DH TT^, 

Zfdh = z.gdh, 









HF=:HQ| 

E H + H F, E F ^^?r, 

,*. EH + HG, EF ^r’T’SpI I • 

EH + HG = EG=BC, 

.*. Bc, EF I t. ft. 

ft’i^l^ c^t®i ftntf^ c^t«i mwi 

I 

[ If two triaogles have two sides of one respectively equal to the two 
sides of the other, but the base of the one greater than the base of the 
other, then the angle opposite to the greater base is greater than the 
angle opposite to the less. ] 

ABC DEF 

AB=DE, AC = DF, 

BCr EF ^ft 
I 

^ft^^ C^, Z.BAC > 

ZIedf. 

«nrt*l I Z.A, Z D f5^ ^ 55, 

?5 ZA=Z.D. /.A < Z.O. 

A, z Dcq? Jtsrr^ t^tai cw ^f%5i 

I . [ ’8 

BC - EF, ^?t^5rrft BC > EF, 

.'. Z.D, Z.E'fl? JRtS nra ^ I 








Si'S 
(t 1 

I 

(Rhombus) i 

^\ vii^* 

C^T«i ^^^31 (Square) 

■^l«i I 

mif^' 

I A 6 

v£i?"s '2i?:^i^ M i 

[ The opposite sides and angles of a parallelogram are equal, and each 

diagonal bisects the parallelogram.] 

» 

D_C 


A B 

mi{ '<^?i, ABCD AC ^.4, ^^rr«i c^, 

(i) . AB CD, v£)^*s BC DA, 

(^) /:ABC=p[nlt^ ZCDA, ZBCD«ftnf^^ ^DAB, 

(o) AABC'ii^ = Acda^ \ 

(2W«11 ab^Tn CD ^^t^<rf^, AC c^w 

/. ABAC = d5^T^^ ADCA, i'S 

BC DA AC C^W 

.'. ADAC=‘il^m ABCA I 






ABC CD a f^'9'Sr^m 
Z.BAC= /IDCA, 

/.BCA= ZDAC, 

AC 

/. I r 

■5f9|t«. (i) AB =CD, »i)^‘ BC-DA 

(^) zabc=Z.cda, 

ZBCA= Zdac, 

ZDCA= ZCAB, 

.*. /_ BCD=^fi Zdab 1 R 

« 

(vs) AABCvfl^ = ACDAvXl^ I 

i I v£)7pft c^t«t ^r.^t«i ^^r.9i 

C^tcf^ d|<p I 

(If one angle of a parallelogram is a right angle, all its angles are 
right angles). 

ABCD AA='il^ wet'll 

AD v£lTs BC v£|^* AB 

c5? I 

.*. ZA + ZB I 1%^ Z A = v£|^-W^t«l 

/. ZB=v£i7p.^TiC^c| 

ZC = ZA = v£|^-TO^t®l I ZD = Z. B * v£|^-7rsrc^t«l I 
^ I Tfi? 

’RtJl vil^N I 

ABCD I 







AB =BC ( ) I AB CD, . 

v£!^“s BC DA I 

/. AB=BC = CD=DA 

ABCD 3i, W^«1 i 

'© I I 

[The diagonals of a parallelogram bisect one another.] 

ABCD AC, BD E c^if I 

pv,^^ c^, 

AE =CE BE =DE 

AD BC AC 

BD ^rrf^5t?:^ C^Vf I 

.. Z.DAC = ^^'t^^ ZBCA, Z.ADB ZCBD 1 

AED CEB 

ZEAD=ZECB, /-ADE = Z.CBE, 
v£i^“^ AD = ^ CB 

.*. I .-. AE=CE ^^•vBE«=DE 

AC BD, E I 



^-^X v£i^ v£i^ 

I 

[ The straight lines which join the extremities of two equal and 
parallel straight lines towards the same parts, are themselves equal and 
parallel.] 



ss'b , 



AB CD 1 

AC BD 5T*'5^ ^^^ I (2f^lT«l C^, 

AC v£l^. BD i£|^'v TfSlt^^lT^ I 

(Sjsrt®! I ad 7\x^ ^ir I 
AB N® CD i£l^- ad 

.*. Z.CDA=^I^^^ /bad I 
CD A ^^X BAD 
AB-CD, 

AD 

Z.CDA= zlBAD 
.*. I 

.*. AC = BD, ^?“v /_CAD= Z.BDA, 
vfl^t^ C^t«1, 

.*. AC <£I^X BD I 

^WtX AC ^^X BD yf^rTS{ ^-^X I %. f?, 

cs— Ow 

^ra?ir?w 

i I c^ I 

^ I ^^"zm I 

[^. «f. 

^ I c^ts( jft^flR:^^ c^t«i 

c^®ff&'« >nErft^fQ^ ^tz^, v£}^“ i [^. ,2r. 



8 I 

« I ?F®% sT^rstc^ >i^j%’ifQ'^ i l^. <2r. 

'i» I I ' [^. «f. 

[ The diagonals of a rhombus bisect one another at right angles.] 

I ABCD AB=AD, CB=CDI C^. AC, 

BDi:^ T^JPK I 

yr I 1 

I 3ff?rR ^'ft^T, I [^. -2f. 

[ If the diagonals of a parallelogram are equal, it is a rectangle.] 

io I t<)‘<- ^-jfr’SFni? i 

I c^=i vsi^*N 

I 

i8 I ABCD X ^f)Tx Y AD o?^*. BCvii^ 

cn XY ABXY vil^\ XYCD 

^TI 

ift I ABCD AC B iS\-^\ Y li;^^ 

^TR^TI:^ CR AX = CY i «2l^it'?| R BY DB 5]^^ 

BXDY I 

i'b I ABC ^^^T^ DEF AB 'Q DE 

7}^[R ^R BC 'Q EF ^ ^^R <i|TN 



I C^, AC '€ DF 

Ti^llPf I [^* ^ 

I ABCD o f%=^i oaeb, obfc, 

OCGD ODHA ; <2l^lt«i ^ C^ EFQH 

<£|?pf5 I t^- 

(Transversal) i 

^1 C^t^? 

C^W^Z^'Q 

I 

[If the intercepts made by three or more parallel straight lines on 
any transversal be equal, then the corresponding intercepts made by 
them on any other transversal are also equal.] 



^Z^ AB, CD EF QHK Csi?^ 

GH HK I 

'SIZ^ ^y LMN 'il^ I 

«(^«1 C^. LM = MN I 

\fein ;il I L M GHK LF^ v£i^“ 

MQ I 

<2W*I I CD EF LMN 

cf *f ■^'H:^, 







Z.MNQ, 

LP vilTs MQ ^USIV^ GHK v£|^ 4^1 

TOl^^tST, v£l^*^ lmn C^W 

.'. Z.PLM=’«[?>^n Z.QMN I 
vfl’H LMP vil^'v MNQ 
/.LMP= /.MNQ, 

/.PLM-/.QMN, 
y£\^X LM = MN, 

.*. I • [ i** 

.-. LM = MN 1 t. ft. 

i I ABC f3lt^?r BC fft^ 

AB >I?lt5T ft«^ ^^1 AC 

'sI'nC-T ftw I 

[In a triangle ABC, if the straight 
lines drawn parallel to the base BC 
dwide A^ into equal parts, they will 
also divide AC into as many equal 
parts.] 

BC fft?l aa', bb', 

cc'...'S|^ft AB 5i>rrJ^ ftw m 

Aa —ab = bc. 

'2Rt«i ^ftr^ Aci:^'6 ftw 

^ftj? I 

A ft^ftfi BC v£i^ Ap (3r«n ^?i I 

«W«I I AP, aa', bb'.BC. 

AB c«if^ Aa, ab, be.*1^*^ C^W ^ft?lt^ I 







o o 

AC "Tn^t c %^ i 

^<T?s Aa' =* aV = bV « • • • 

I Be i*f^I ^^1 ^t1%i:5i aa', bb'—fiTff^^ bf^T^ 

W\‘^ ^\ ^ BC =6" I a', b'...f^=^fw^ a'D, b'E---ABv£i^ 

I AC f ^ BC 

* 

.•. BD = DE = EF=FG-QH = HC = 1" I 

.-. aa' = 1", bb' - 2". cc' = 3", dd' = 4", ee'=5' i 

>5^" aa'=^ BC, bb'=J BC, cc'=5 BC, dd' = 4 BC, ee' = 
I BC 1 

■ 

c?^l 'f^ 

I [ 

(The straight line drawn through the middle point of one side of 
a triangle parallel to another side, bisects the remaining side). 

A 

ABC AB 2 2Y 

C?r^ BCvil^ AC^^ 

Y f^=5r^ C^ I 

(2mt«l C^, 2Y, ACC^ ^f?[R I 

I Y AB ii|?r YX ^1%^ 

BC C^ X Cf? I 

^^51 BXYZ v<)^© I 

/. XY ^ B2 = A2 I 

AB XY .*. Z.ZAY*=^5i^nZ.XYC 






bob 

BC ^ YZ Z.AYZ=^^^^Z.YCX I 

AYZ YCX 
/_AYZ= ZYCX, 

« 

/.ZAY = Z.XYC, 
v£1?*n AZ = XY 
.'. I 

.'. AY = YCI 

.-. ZY, AC^^ I 

% 

( The straight line which joins the middle points of two sides of a 
triangle is parallel to the third side and half of it. ) [ 5F. 5f., I 

z and Y ABC AB 

Ac I ZY I 

C^, -ZY, BC 

v£i^i I ZY, D «itr^ 

YD = YZ I DC I 

AYZ vii^^ CYD 
AY = CY, 

ZY=DY, 

*v£1Tn ZAYZ=f^at^^ Z.CYD, 

.’. I [ 8 

.’. CD = AZ = BZ, 

Zzay^Zdcy, 


A 






C^«l, 

.*. CD 'S AZ, CD >6 BZ ^T^TT^K 
CD >6 BZ 

/. DZ v£1Tn BC I 

ZY, DZ vH? 

.*. ZY, BC v£l^ I I. ft. 

^ I ftl^W^ Ffftfe 

7 [^ ftr^ ftr®^ ^ I v£i?[* ^st 

»<)Tv ’Tft^ 1 [ «!., UW C^t^ 

vs I ABCD ^rf^^ft^ AD BC Tr^?r ?l«aft=5^^<CfaF^ P 
Q <2mt«l a, AC BP v£l?fv DQ ft^^ 

^ I r c^i. ft. 

8 I farfc^ 

^ft ^ Tfc^ I 

4 I 3RtTO ^fftl?sT 

^rt^^ft^ I v£i^^ cq^ 

^ I [ ^. «f. 

^ I ft’ift^ ^«rrft=5^ 

»Rft^^ ^1 [ ^. «r.,‘Fi. cn. 

^ I C^ 3T^ «lt^ft=5^ v£l^j6 7 \^ 

§♦1? ^srf^ ft'®*! I 

b-1 Trw9?r 'si^fift^f^m c?^, 

3rsrf^^rl^ 3T^rt^^T5T 

‘ii^N ^ft^Fs^ ^ft^^ I 





i o 

I ABCD EF v£i^f& I 

^?I C^ EF A ^Tn C ^T,-^ B >8 D 

I 

i® I C^ 

^ISltl (constant)— C^U -sTT^ fk\ 

c^TJ( 

?»^^f5^ ^5R8RJ 1 

i i I ^f5 c^^r<r 

I [UT^1 C^TS 

I c^i? 3i^'5?rt^ ^?r57 c^'^rr? 

^^T'S?T5T C^«I1 ^^^6 ji^tr 

I 


B 



^r^gil I AB ^^5T XY 'Sf^si 

AP vfi^T, BQ ^t^ST PQ C^ XY AB ■<£? 

®r*l 'oifit'*p^ (Orthogonal Projection) ! 



^<>8 




i® 

CT-c^ Ji'srtJi 'slun ft'S's 

I [To divide a given straight line into any number of equal parts.] 

C 



I 

I C^-C^T^l C^t«) AC 

I ^ AD, DE, EF, 

FG v£l^’ QH v£i^ itbft ^X'*\C^yi^\ BH I 

D, E, F v£lTs G BH v£i^ DP, EQ, FR 

Gs ^?n . *- 

t^T^I AB C^ P,Q,R S I ^1T1 

AB ^ ^T5 ft 

I 

aW«l I DP, EQ, FR vij^‘s GS AH 

^ ft^^ ^ft^Tr^, ^^1^1 AB 

ft®^ ^fti:? I [^*1 

1.3^. ft. 



AC '6 BD I 
AC AE, EF, FG, GH 

^^U ^1\k I v£jt^^ BD 

Jtr.-^'Q BK, KL, LM 'Q MN, AE W=T ^ I ^N. 

FM, QL Vila’s HK i AB^^ P, Q, R S 

C5W ^^5! I AB 'f\-^^ C^«f1 P, Q, R v£l?(l S 

(2[3|t*l I EF, NM v£i?[ 'Q 

.*. EN *i5?* FM 'Q i 

vi;t^^ EN, FM, GL'v£i^*v HK I 

AE=EF = FG = GH, 

.-. AP —PQ = QR = RSH 

BS = SR“RQ = QP I 
• ^ .-. AB, P, Q, R S 

^Xl*\ ft I ^• 

^^-^'WfKDiagonal Scale) 

i£i^N ^t’li 

1 ^<'5rr"ift *r^n*r ft<ft m i 

AF C?r^1, AB, BE, EF i" 1 

&C 

,H H\U\ 

ABCD 6 


* 

*1 Ul 1 I I I 11 I 

ADt^ '(•Tsn^f AWtmttt 





















io'Js 

AB4?t »l«imT9| 5(# W’TI I 

d 9 4T-. 8, 7. 6, 5, 4, 3, 2,1 ft?1 D947 WstlM 'SfftfS 

»RmcT«n cDi^ c^w I ^<5rt*t^ ^ i 

?3^3fRi-ist«ft^ I ftrat cfr«t C5I, BCG far?®f&?t cg ^wrwfsi 

^ ««n 'Sifrs I CG<4? ■ 

B of CG = '^ of IB 

= A of ^ of AB = ^ of AB =-09 of AB = 09" 
v«l^*t B = Vff of CG = -^ of iir of AB = ’08", 

- ‘07", ^16 - ‘06", wj6 - '05", 5^<f& - ’04", 

^^f6-'03", ft%W = ’02" <iiTN awhile--01" i 

1‘36" srrfnc® fs, ^ •3"'4? b3 

I '06" 45 3 C5 C551 d 945 5Til1 

^C5! AS 45 5i 55Tg5T»l Q Cl<f I 

fWl^®tI55 4516 'Sia®r?t Q f5=5t^ 45* '5t5?ll6 P f5’{TO ( 

5^ ■ 55t«5T5i 45?, E 5lt?5 AB 45 ^im C55-f¥5p5) ^55 
5f55l 5T5 f5Wt QP = 1’36" 5t55 i 

* 

4| «f5T5 2'84" 5Tf^ 5|l9r, Bf <-55tg5T9l, 8 ?^C?5 ’sif?’® 
C55Ti:5 R f5F5^ 45‘ F (2") ^VS 'Sff?® 515t5 S Cf 5 

5f^Tt5 I '5J^5t? SR =2'84" I 


5WSf 

5 ^'i 5 r 5 'Srf6f6 ^s»t—BTf5f6 5 T 5 45 ? 5Tf5<6 £555 I t?tC<f 5 
5157 *lTBf6 '555 C 5«51 5 tf 5 I 5 t 5 Tt 5 I ' C 555 

f 

5S11 







s> 

c^5( TT? -9 C’ft'l Cl’-Sfl 

[To draw a quadrilateral, having given the four sides and one angle. ] 



6 


BTflffe ;a, b, c, 'ilTv d Cff«^1 mf I 

B^'SffS I 

I a3 ^51 AB c^(«n I A /iA5 

’I’rR /'BAD ^ I dvil5 ’Wf^ AD C^ 

^ I B c^s b 51^1 <il^f& Bin ^Tv D 

c^a ^f^5i c '®i'R Btn 

Bt*n:^ c ^ i 

* 

BC DC I 

ABCD I 

52lait«l I ^:rf?5^T?i, 

§ 

• AB-a, BC»b, CD = C, DA^i'ilTs ZBAD=ZAI 

t f^. 

wfejJ I 

^ Tif « cfT'sn ^ 

^ I 


’I’WJ 


i ob* 

?T^ v£i^-s c^t^i 

m 

[ To describe a parallelogram, having given two adjacent sides and the 
included angle ) 

a '6 

Z A cumi I 

^51^ I a?J AB (T?!^ ^ I A 

/.A /bad ^?1 <i|^*N AD I 

B b 5lt^1 Ffn D 

a ^rn 1 c 

CIW ^51 I BC v£|^'^ DC I 

ABCD I 

BD I 

<2l«rt®l I BAD DCB 
AB = a = CD, 

DA = b = BC, 
vil^’v BD 5lT«ff^«l ^ 1 
/. I 

.: Z.ABD = *<)^T^^ ZBDC, ZBDA»=^il^T^^ ZDBC, 
.'. AB « CD 'il^N AD 'Q BC 1 

ABCD I 



t. ’i.f^?. 



3l^ AB c?r’i1 

A Z A ^£1^ 

^?n /.bad ^ I b 

AD C^ff I B y£\-^\ 

D f^ f?^1 BC «£lTv DC 

?I<irt3FC^ AD ABv£l^ ^ I 

ABCD ( 

CD - AB “ a 

BC= „ „ AD=b 

vf)^*> Z.BAD = ZA I R 

I ^3?lt\ ^ ^ftR I 

• . 

c^m Rfw^ i 

[ To describe a square on a given straight line. ] 

k 


:j 

6 

AB 3^^^ C?r^1 I ABv£l? 







I A AB^£1^ m &t^I, vSl^N ^ 

AB v£|? >[^rf5T AD C^Tf I 

B '6 D C^ ^1%1 AB Fr*t 1 

C C^W I BC DC I 

ABCD I 

«l«rt®l I BD I 

AB =CD, DA =^BC, CB Tff, 

. .*. ABD v£|?:. CDB I 

;*. Z.ABD = vi)^^ Z.CDB, , 

Z.CBD = t£|^^ ZADB, ’ 

.*. AB ^8 CD I 

.'. ABCD I 

Z.BAD=^i:^t‘l 
v£|^*n AB ^ AD, 

.•. ABCD I t. Jf. ft. 

af^i TO^*I, ^ * C^rSTII 


b i 3"' ft^^ I 

^ I AB C^ C fts^r^ ft^^ ^ C^ AC = |AB ^?f I 

( ABC^ ^T^T ^ ^ 

) I 

va I AB^^ C ft^^ ^txv;^ 3 AC =5 BC ^ I 

81 nft^i c^t«i c^'S^i 

I 





DE B '6 C ftfti C^t«1 ^U\ DA <i|^l 

EA C?^ C^Sf ZEDA=^Z.B t£|^*s ZDEA-^ZC ; 

AB ^8 AC ^ C^ Z.DAB = /.EDA v<l^*s / EAC = 

Z.DEA ; ABC ) I 

(t\ ABCD AB-=5", BC=2", CD =4", DA«3", 

vfi^'v ZA=60‘’ ; I 

^ I 1*5", 2*5", ^s^^\ 

3 " i I 

-I v£i^ft 1" 'iiTs 3" : 

c’sfiifi 1 

Ir I vii?sf5 2" ^ I 

'tw^i y 


(Loci) 

C^m T%=5, C^ W4 ^1 CiJ«!n 

(Locus) I 

^1^*1 i I P Pt 

v£i^f& C^JT ferf^ 

Q itv^ i" I "^t^l o C^ 

I ^t^«j, O 

v£i^nf^% (Pi, Ps---) d\-^\ 

c^u i>" I 

The locus of a point which moves that it is always at a given distance 
from a ^j!cd pom< is a circle whose centre is the fixed point and whose 
radius is the given distance. 






B 




T \3' 


6 






pj 


? 


^1 TOt p 4t 
AB 3R|Sf Cimfl ^ srtl^ I AB L^ 

»ra«iiii«rhr »ftc< V' ^nr ab 
’ wwfsi ^finn Jiir»i c?pn cd « ~ 

EF 'srf^^ ^§i5r, p f^ i£i^ 3R5I c^<iTTO?r 

I ^!in JiasT ««n ^?f6t p ’iipt?-’i«i i ab 
CD 4Tv EF 4?! C^-CTR ^?P? i" C^ ^ 

Ji^rR »rfnr ^aic^j^ 

AB ?tc^ V' I 

The locus of a point which moves that it is always at a given distance 
from a fixed straight line is a pair of straight lines drawn parallel to the 
given straight line, one on each side of it and at the given distance 


from it. 

.'*1^4^ ^ ^r?i of«n c?, a^ri 

’ispTir-’t«r 1%5n aW*! c^t, 

(i) ««rT5 ati^j’F fro 

(^) C<I«tT? CTR iRfti ft55t a|f%'TR5t 

I 

CTR fj( 5 i: 5 I 5 f%CSI, f«a 

fef^ ’R *R irrsi 

5(*pRI-*IC*Rl SWI «W*f (Plotting the locus) I 


g|[^ I im ®Tl??l«l J|^-»IWI 3R<D1 I SiftWC't J|?1a- 

»tl?n ’iwn ^ I ’li)>til-*tt*R ’P<lfl ?tra *l1tsl I 








i8 

q^i«( ^*15 ^16 f?p? 

«IU^, f^<9 i 

[To find the locus of a point which moves so that its distances from 
two fixed points are always equal. J 



PA = PB I 

p T^z-^ ! 

AB ^ -ilTv ABC^ O i .'. OA= OB | 

o, p I 

W.^ P 'SIH ^^^Uy C^Sl RA = PB I 

• PA, PB, PO I 

i2W«l I AOP BOP 

OA« OB, 

OP 3=TTMT^ei 

PA = PB. 

.-. I 

.*. Z AOP = BOP, 

^ * 





C^% 

.*. PO. O AB^^ 5T^ 1 

A v£i^?. B AB ftfwl WT C^^l t?t?r 

o f^f^i I 

O fk^ fW^I AB^?[ ?it3i 

OP C?l^1 I OP CD, 

ABvil^ Vila’s cot I CD^^ 

A oq^'s B ^>6 

’Ttci; C^, CD C^t^T A B 

nra in i 

^^n,'CD^ P4? »ISPt9-»W I t. JI. R 


v£i^ I 

[ To find the locus of a point which moves so that it is always 
equidistant from two given straight lines. ] 



^C51 C^^l AB Vila's CD O fk^'^ 

P AB ^Q CD 

I p v<^i^ ^ftcT I 





P, PM v^Tn PN 

AB ^7[x CD v£i? pm = pn i 

OP I 

I pom PON 

PMO PNO W^T<1, 

OP Tf9, 

vi:i^« PM =PN, 

.'. I [ '.ir 

Zpom=Zponi 

OP, ZBOD'il^ I 

AB CD c?^ ^finn 

^ BOD '2rft% 

P ZBODiliT trj C^tW 

« 

-2(^«1 ^^1 C?, P ^fw Z BOCvil^ 

^sr^Ts I • 

• -5(^il^ AB CD C?r^ ^t?1 

p fA^ I f5f. 

affe^ I Z.BOD '8 C 3 vt*i AOC'^^ i 

Si^Ai^ z AOD '8 ^ 1 ^ c^*! BOC'^l^ \ 

AB CD c^tf ^^\ ^ZA 

P fA\ ^T^l 



i i'i 9 

AB 'S CDvi|?r EF ^ 





B 

) o 

R 


0 


- 


C?r^ I QR, I 

^t?el AB CD ABviliT «Jr$I^ CD 

EF I O f^fwl I 

^1 QR'Q f^fwS ‘ilTv ft!<5 AB CD 

51^ ( =4- EF) I QR. Pvfl^ I 


I - , . 5 \ , .q^ L 

^«n5f«n 

>! 

f^<?i ^ I 

I ^1 71^1^5- 

iHTv ^n 2 " ^c?r I 

^ I [ ^. 'Sf. 

8 1 C^ ^^3IOT JRf?[^^ f^<?I 

I >8 cw'e^l 

^ I 

'S® I c^ ^ 'Q vs^ft ^ c?f^^ "sit^, 

I TO^t% CTf'QKl 'Sltcf, TO^T% 

I 

(^-^x ^xv^^- c?r^l 





-^JW«f" ’T^t^’t’^r I) 

b- I v£)^fe v£l^“s ^55^1 C?'Q?11 v£l^^ % 

c?r«rni ^ i 

^f^l ^’fii f^fwl c^«ri I 

ii 1 c^^i ■'ii^* ^*rii 

v£!^f& :i" f^'f^ M I 

nT'Q?ii nrc^ V ^«rif ? 

I A f^fwl f^=5 , BC fJtfti 3F[^^ C^^I 'il^* D 

f^f^i I A BC CW AP 

Z APC = Z.D I 

CVf'6^1 I 

^81 ^f^, ^^5^1 vfi^- cTf>eiii 


<J1 'S\7^ f^=5J^ C^^f ^^1- 

^ (fl^pfi^g;^ ^Rmc?r«ri (Concurrent Straight 
Lines ) ^CcT, v<j^^ ( point of con¬ 

currence) 1 



iib- 


»rac^ ^^fi> «R5JWJ^ atf^ w?! 

^5f I 

i I c^-c^t^ si<af^?^r3 ®raai5 

I 

(The perpendiculars drawn from the middle points of the sides of a 


triangle arc concurrent'). 

^C5f ABC X, Y Z BC, CA 

AB^? 5r%fift=5 I 

Y Z YO 'ij?* ZO AC d3^N AB^? I 

^5t?1 O C^Tf I OX A 

I , 2// 

c^, ox, 

cl^ I „ OA, OB d3^"s OC ^ I 



(2|irt«l I YO, AC ?m I 

/. YO, C A I 

.: OC - OA. 

ZO, AB 

/. ZO, A ^^x B I 

/. OA = OB. 

.*. OB = OC. 

BXO «iiT>. exo 
BX-CX, 

XO ^T^(T?S 
vliTv OB = OC, 

.*. I 

.*. ZBXO= Zcxo 







'Sf^K^ 5=f^ic^T«] I 

.'. XO, BCil^ 5t?f 1 

s^r^yar?! o i |%. 

^ I c^mm I 

[The bisectors of the angles of a triangle are concurrent,] 

ABC ABC vij^ BCA ^^t:55C^l BO 

Cp ^fini1 O I OA 3^.^^ I 

C\ OA, Z.CAB C^ 

O BC, CA »i|^*. AB^li^ WlFi:^ OD, OE Of 51^ 

I 

^t®l I BO, Z.ABC 

.'. BO, AB BC ^T^?i I 

.*. OF-OD I 


vi|^?Rn Z,BCA v£l^ CO, BC CA IftC^ 



AO W?l«| ?T^, 

'5^*, OE-OF, 

•’• ’I^’i’t I j-§,( 

Z.EAO - £ FAO, 

^«fT^ AO, ^BAC I 

'STHTt (PfT«faiai9 o fSpips jpjf^ 

I O fsp^c^ fafcara 'sfssc^ (In-centre) I 





'© I I 

[The medians of a triangle are concurrent.] 

ABC by CZ O 

AO ^?r 1 AO BC C^ X 

C^, AX 

^«0^1, AX, Bci:^ I 

c BO CK c?«ii c^si 

AX C^ K C^Tf W I BK I 

&{\*\\ ACK f^^C^lTY, AC WR=^ YO, CK 

I 

.*. O, AKv£l?r 

Z ^Ts O AB v£l^l AK v£l?l , 

.*. ZO OC, BK^^ I 

/. BOCK I 

BC OK, X 

I 

.*. AX o f<i=5i:?|5 c^tt 

I t. R. 

affe^ I (Centroid) 

^ 1^111 

^?i I oq^'n ^t- 

^^n*!) I 

[The medians of a triangle are trisected at the point of intersection, 
the greater segments being towards the angular points.) 


A 




'SRM ?t?iTC5 c\ 

ao=ok»2ox, 

.'. AX + O)^ 3ox, 

AX, O I 

^^1 ^T?f C\ BY v£l^X CZ'Q O 
; vi!^* BO =20Y, ^8 CO = 20Z I 

•8 I C^S( 

[The perpendiculars drawn from the vertices of a triangle to the oppo¬ 
site sides are concurrent.] 

ABC A, B c ^^ri; 

BC, CA v£l^" AB AD, BE CF r[^ ^?11 

I 

C^, AD, BE 

CF I 

^C, A B R=^^ Tm] AB, BC 

m 

CA GH, 

HK vii^l KG I 

GHK ^sl I 

52W«1 I ACBK v£i^ft 

.*. AK = mfl^ BC, 

ABCH 
.*. BC = AH, 

.’. AK = AH I 

A, HK I 





^ ^ C5|, B 4^ C WapfSl KQ 4^'^ GH43 

4«R BC 4^1- HK 4T- AD ’rf?’® I 

.“. Z-KAD =* Z,ADC I 

^?rf' ad, qhk ftifcsf^i HK ^511 sre-’Ptf^^f'S’p i 

4^?|icn SW*! ^ C5i BE 4 Tn CF ^XlTapC^l KG 4Vv GH 

AD, be 4^’ CF (>) 

3|^ I faitW9 5IT55 §*1? Si94C55 

»w1^ (Orthocentre) I 



i I 4^f6 -sisof^^ar®! c? ^Tt5, f® 

^ I Cff'9^1 

bf^ I 

> 91 ^^0^^ c^'Q^l • [<^^1- ■f'^- 

4 I 

^ I C^T^l 

>1^1^ c^^^^^ ‘ 

^ I C^'R C^T«l 

' 



b-1 ’5f3r c^m) ^T^, 

I [^. «f. 

s> I 

^Trw, I 

i® ! ABC ■ "srf^fW AC^?[ vfi^IJI 

P ftll^f C^ P AB vii^ CT^, PC'il^ >!^T5{ 

^1 [^. «f. 

C^^l ABC^ Q C^W 

BC QP ^?r, C^j? AC C^ P Pf=^^ 

I vilTpf^ f^tfff^ vil^fi C?^1 

n?r"n?f c^vf^Tf^ C^T«! 

^i:? I [< <2f. 

I C^TJ^ f^f^ri nt’^^ 

‘il-R ^tfi c^ 

mt^ C^el I L^. <2f. 

(From tw*o given points on the same side of a given straight line draw 
two lines which will meet on the given straight line and make equal angles 
with it.) 

CD c^^l, i£l^v A >8 B.^^T<1 i^fpS 

f^\ I A ^£|^•^ B 

C<I^ ^T?I1 CD 

C^^l{ >!^lT5f ^ 

C^T«t I CD^^ AE 

Vila's F W EF«AE I 

BF C^Jl CD C^ P I AP 

^?r I AP vii^'v BP Citato i 




i^8 

(Stirt*t I aep 4^;. FEP 
« 

AF = FE, EP Z.AEP = /.FEP 

.*. I Z.APE- Z.FPE 

AP Wn bp C?l^1 I 

v£i^^ I 

(If two sides of a triangle are produced the bisectors of the exterior 
angles and the bisector of the third angle arc concurrent.) 

ABC AB AC D 

E I BO CO, 

Z.DBC Z.ECBv£<^ I AO 

K AO, Z SACvf)^ I 

BO, Z.DBC>.£1?1 I D 

.*. Bo»ii?r ’Siusr^ ab bc 1 

CO^^ f^=5 AC BC I 

.-. o, AB, BC AC 

=5W* o. AB 

I .'. AO, i BAC I 

O ABC (Ex-centre) 

^511 I 

iS I C^ C^'tf^^ f^ vf!^* 




i I c^3i5 nfiW'(’;’F 

CT*aPF9t ?1 ( Area. ) ^«rl 55 i 

» I C5 ^^^55 ^5 ■3T5T? C^3j^3 ’tfl’IT'l >4^ 

(one square inch) I 

t • 

'ii^ '& ' 

(square centimetre), ^ 

C^ (square 

unit) 1 ^1 

^<ifr^CS[ (square inch ), (square foot) Tl 

(square yard) I 

a^ (Base) ?5n I ^?'s C^-C^U 

^pR( 

?1 (Altitude or Height) I ABCD Bc 

AP C^-C^JR P 

BC vil^ PQ PQ, ABCDvfl^ ^55^1 I 

91 fai^c^^ c^-c^^ ^ ^Rri 

^ ^RTsi ^ 

^Kf% (Altitude or Height) I 

af^ I ^ ^Bsm «itf^c^ ^tc?i I I 

^?l®l ^ ^ttc^ ^ftc^ I 

f j f fc gra Mwm '2tc^i^f5 ^ ^e&^l 







^ ^#hi f^vTi 

^55^1 >[^TSf I 

ABC 'i!^>. DEF QH 

BF I 

AP =DQ ; ^i!*! APQD B PC Q E F 

(t I Vila's 



ABCD ^ AB ^1 CD = 4"; ^£|^*n 

BC ?1 AD =3", 

AB vilTs ad C^ ^Tf^ 'ii'^*N fs^l ^■-^, 

SIC^T^ r I D C 

r** 1 

<2(1^1^ f?fT|1, , I 

5T^t^?lT5T I f^K'9 

^^c^caj 

V v£i<I I ^^^tTn A B 

v£l^ I V<1^^ vil^ 

^^’spar 'srn:^ f%J(f& ^f% ^t?:w i c^ 4 x 3 = 12 


.*. ^Tl% ^1 c^appfff = 12 I 

^snfu^^^ani c^ai^^—^w^x2f^ i 

C^3i^5[*bf^xi?f<fl ( ^Re] ijf^J >6 -2i^ ^^U ) 
*(Mj)® I 





^l^-s >wr^ I 

^ I a Jl’R? ^15^WC5?I 5ftft « ^1!^ JRt^, ^?tOf?I 

■m.'S ’RPt I oqT- wrw Tffii« 4t^ jprt^, ^?ftini bf^-e i 

* 

ffsra Sn? >flT^ (Si^rf^i^ir JRia '«i^f^..- 

c^jfst *rr^ i 

[Parallelograms on the same base and between the same parallels are 
equal in area.] 



ABCD ABFE «i|^^ ^Pl AB.i)?( 

ab DF «iiii i 

c\ mu I 

(2f5rt«l I ADE Jl^'v BCF 

Z.ADE=^^^ zlBCF, 

Z.AED-^*^^»1 Z.BFC, 

AD « ftnfhs BC, 

..: I [ i 1 

fe?TCW^ C^^5f>Q I 

^£\m m'^ ABFD c^ ^t^^ABCF ABCD 



ABFD ^^AADE ^ %5| ABFE 

r 

I 

ABCD ABFE I 

fe. ft. 

cvai^ 

"SIR AB %*R[ ABCD ^^^ft^ I A 

B CDifi^ AF ^Tn be ^ 6t5( ( 

CD ) I 

ABEF v£l?pf5 ^t^l^rs^saf 
C^(J|^q ^t^^ft^ ABCD^^ 

^N«l ^ft^ v£|Tn 

ABEF=*ABXBE, 

.% ^M^ft^ ABCD - AB X B E * ^ft X ^55^1 I 

# 

I 7[^t^ ^ft^ 

w ^rf^r^fti 

(Paiallelograms on equal bases and between the same parallels are 
equal in area.) ’ 

ABCD i£|Tn EFQH ^mft’^^ 

^rs[t5[ ^ft AB 'Q EF vilij 

AF >6.DG c?r^rtTO?r w 

I 

.-. 'SRft A 

/. ^55^ I 








ABCD = AB X 

E FGH 'ii?r CSf-3J^^ = E F X ^55^1, 

AB=EF, v5^* ^-SasI 
.*. ABCD=7rf^r^f?^ EFGH 1 

— 

•i I I TiTt^ Q ^BFn W3OT 

« 

3 " vi)^ 2" ; 4 cm 3 cm ; 2 5 " 1*5" ; 5*25 cm 'iiT- 375 

cm. * 

^ I C’SFa^pJT 600 I ^5Fs1 20 

bf^r ? 

's I 5TT^'^%?F?r c’spx^Tf 756 3' 

^55^1 ^ V 

8 I vfi^ft C^H^ST 21*6 5‘4'\ 

^55^ I 

Jl I Vil^f& 7r5j-|^ ^£j5pfg 

I 

^ I 3", 4" 

vilTv 10 I 

• I c^T^T c^3R*5r 5*6 f ^ >8 ^4 

3-5" 'Q 2 " ^65^1 I 



i®e 

^'S 

C^ft^ f3ifl®?t C’FS’fSI 'ff^il (^«R1 ’RR fftil) ®»ra 
51^ SsB^ftPnS 'srt?i®I’fC31?l C^’FIISRI I 

[ The aiea of a triangle is equal to half the area of a rectangle on 
the same (or equal) base and having the same altitude.] 

Aabc 

JQ BCEF 

I A ftr® 

BC AD ^ I AD ^55^1 I 

;2r^«l C^, AABC v£l^ BCEFv^'^ 

c^wmK ! 

(2|«rt«i I ad, BCv5?r^’1^ DF vfi^* dE 

C^U I DF vil^-x DE, AB AC TO1 I 

.*. AADB=.J BDAF.(1) 

v£1Tn AADC=^ ^tH^l?sp3I CDAE.(2) 

fkl5 (1) (2) fell 

?f^5T, C^C31 

AABC = J'SIT^^C'SPSI BCEF 
= ^ BOX AD 

*= js ^ (J base X altitude) I 

affe^J I f3^3r?f c^a^, ffsi 'Q 1 

®n?[ 4 Tn 

c«^t3ppv[ I 












D G 


A F 



( A triangle is half any parallelogram on the same base and between 
the same parallels.) 

AA3C, BCDE ^ 

BCFG BC 

vil? v£i?*n 

BC >8 EF I 

.•.. BCFG=’lt^^Rj?P BCDE, 

^ v£i^t ^55^1, 

AABC = i X BCFG 

= 2X^T^'®f^^ BCDE I 

ABC DEF BC = EF, ^5^1 

AG = DH, 


2!^T«i c’sf-ii^si y\^m I 

AABC = ^ bcxag=--^ EFXDH= ADEF I 

i I ^?r, 

f f^ 16' v£l^*v ^5^1 12' ; f ft 4*2", ^55^1 2'8" •» 
ft 100 ftfet^, ^65^1 75 ftfet^ I 

:i I Tf^irtaFc^ 5", 6" •ii^-s 5", 'srft^ 

C«P3{^^ ft<?[ I 

'® I fail's??! 3cm. 4cm. 

■sitftRlI Tfft^ I c^apF^ ^ ? 

8 I (i) 48 fft 8", fesFSl ^ ? 

( ^ ) c^aj^sf 88 4', ^ft ? 



'iiTs 

[Triangles on the same base and between the same parallels are equal 
in area.] 



ABC 4Tn DBC BC^^ 'iiTv 

Bc*^8 ADvii^f 5rc«fr i 

«f^T«i c^, ^^Tsi I 

<fijirt*l » BCEG ^T?l^l’S|S3rf5 BC fft? viTv 

BC '« AD I 

.-. AABC = iX^TW’Sf'3i BCEG ) 

^ c [ 

'ilTN ADBC=-^X^t?[^:’SMl BCEG ) 

.*. AABC- ADBC. ft. 

I c<’ii- 

C^3i^5l I (^’l 

i) 

^(t 

vfi^l 'il^“s 

C^ai^F^r yf?[T^ ^^csy, v£l^t 

I 

[Two equal triangles standing on the same base and on the same 
sid^ of it are between the same parallels.] 







ABC DBC ift 

BC'il^ ’tK’^ ^KW, 

^Tv C’Sf-iH^^ I AD 

I * 

C^, AD BC 1 

A i£|TN D i^l-^ BC4^ AE vil^'v DF \ 

^2fSrt«l I AABC=iBCXAE, 

Adbc = ^bcxdf, 

• 1^% AABC = ADBC ; [ 

.-. ^ BC X AE = -J BC X DF, 

/. AE=DF| 

T%1 AE vii^'v DF BCvfi^ 

>i^r«?[T^ I 

AE v<|^“>. DF '9 I 

/. AD EF 'f\^'\^ 'Q 31^mT5I I 

.•/ AD viiTv BC I t. §. ft. 

JS^ I '2f^«l c^, c^ii^?5r-ft1fti 

»£|^ 

i I ftrilSr?! 1 

^ r 0 [ Mftft ft^ 

C^3FP^ I [^. '5f., FI. c^l. 

o I ?tC5T, ^ft 

(;^3[^5| I [ ^. <2f. 







i'SS 

ft I ABCD C^ O 

•fif^rf^t ^?r C^, AOB v£|^^ COD C^^ST? 

c^ar^c^iT I [ ^. «(. 

^1 c^, C^ fai^C^?[ 

[ FI. C^u '^. 

?pfirR I [ c^i. ft. 

b- I ABCD ^t^^ft^ I BC CD T<Tft=f^F 

% 

E F (Sf^rf'l C^ AAEF.£|? 

I I 

^ I ■•^^, ABCD ^Tf% ftf5 ^ftc^ 

I 

AC I B D AC'i? 

be DF I ^£|^|;[ 

ABCD C^3i^5[ 

= AABC + Aadc 

ACXBE + J ACXDF = ^AC(BE + DF) 

= ^ X X i ftnftT 








^ I AC, BD 

ABCD = JAC BE + ^AC-DE 
-4-AC(BE+DE) ^ 



’^t^?1 ^Tft, c^j I 

C^31^5T = 4 X I 

5f^g5j I !2J<4|^( B viSTv D 1^1^ AC'ii? 

(Offset) ^511 I 


'© I C^3FP^ I . 

ABCD AD v£i^“s BC?T9^?J 

I 



B D ?t!:T 


BD V<i I 


BE v<Tv DF AD BC^?[ I 


ABCD = AABD 4- ABCD = 4 AD. BE + ^ BC. DF 
= i AD. BE +^ BC. BE -=^ BE (AD +BC) 


8 1 ^€rfC^C*^3i^ 

(2f^'2f«tt#t I 'Hm ABCDEF v£i??f& 
1 AC, AD «i|^l AE I AC, 

AD, AD 'Q AE BP, CQ. ER 

vfl^*N FS I 


I 








ABODE F 

= AABC + AACD + AADE + AAEF 

AC. BP + ^ AD. CQ + ^ AD. ER + ^ AE. FS I 

AD B, C, E F BP, CQ, ER 

FS ^ I 

AD =90 ar = 80 
AQ = 75 AP = 30 ’fw, 

AS = 20 I 

BP -20 CQ = 30 

ER-10 FS = 20 ^ I 

I— 


D 



E 10 

F 20 



c 25 

B 20 


ABODEF 

= A APB + AASF+ ACQD + AERD +tTflBPQC + |tf^FSRE 
= 4" AP.BP + ^ AS.FS + ^ CQ.QD + E R.DR + 

J- PQ (bp+cq)+^sr (ER + FS) 

= Jx30 x 20+^x20 x 20 +Jx30xl5 + Jxl0x LO 

+ iX45 20+30)+iX60;i0+ 20) 
= 300 + 200 + 225 + 50+1125+ 900 
= 2800 I 




i i 10' 16' y ? 

^1 ABCD B vil^-s D ^ivs AC-^^ ^^31??:^ BE 

DF ^ I AC *3", BE =2" ^£i^*v DF «1.4" 

o I 192 10' v£ITn 

16' ■^*1^ ? 

[ In a right-angled triangle the square described on the hypotenuse is 
equal to the sum of the squares described on the other two sides. ] 

T![m ABC ^'WC^T^ 

Z.BAC W^T«1 I F 

■£fW c^, 

• BCvil^ ^^tC^ll«AB^^ 

m 

+ Ac^i)^ I 

^6(^ I BC, CA vil^N AB 

BCDE, CAHK v.W ABFG 

BE CDXi^ AL I AL, EDl^ L f^lT® C^? 

I AE 'Q CF I 







^\ab- 

I Z.BAC >8 Z-Baq y<\^ I 

,*. AC '8 AG v<)^t I 

AB 8 AH I 

^CBE = ZIFBA, I 

ZABC C^T’t 
.'. Z.ABE = Z.FBCI 
ABE FBC 

AB =FB, 

BE ^BC, 

4Tn Z.ABE-Z.FBC, 

.*. Aabe = afbci [ 9 

bl = 2Aabe, 

C?I^r^^ BE 8 AL^?r ^ir<T 

I [ i 

BG-2AFBC, ^t^«l <i)^t BF»ii^ 

BF 8 CGv£ 1?[ TILSIT I ^>5, i 

r 

.-. B L = ^5 B G I 

AD BK ^fii^i '2i^rr«i nt^?[ a, 

CL = ^‘5fi:^!5 CH I 

.’. ^^C’s^^ai BCDE BL + ^tTO^^3| CL 

. BG + ^<i:'5f3r ch i • 

BC^? AB 8 AC ^T9?r 

I t. f^. 

affe^j I Bc ?m Bc*, 

AB ^^X CA AB2 ^-^X 

CA* I 







=»CA^ +AB« I 
^'=&*+r*% 

/. /?*=rt^—<'®, 

«il^“v r*=rt®-//“l 

C^-C^-Ti( CWS^1 v|Tf^C5l 

f5(<? m] i 

‘^t ^^^T'51 (Theorem of.Pythagorus) 

^511 I 


fif?r5? 

?^5:^ir^OT t 

C^Tcffy I 


[If the square described on one side of a triangle is equal to the sum ot 
the squares described on the other two sides, then the angle contained by 
these two sides is a right angle]. 



'Sim ABC 5^=^ 

BC* =CA* +AB-. 

m L CAB =ifl^ I 


I ABv5? >|^r(^ DE ^'Q, 


D DE'ii^ DF &H, v£Ts AC'ii? DF C^tf 

1 EF I 





(2|Srt«l » AB =DE, AB® =DE*, 

AC*DF, .*. AC* =*DF*, 

.-. AB*+AC* «DE*+DF*. 

AB* + AC*=BC*, [ 

DE*+DF*=EF*, 

/. BC**EF2, 

BC = EFI 
BAC v£1^-n EOF 
AB -DE, 

AC = DF, 

BC = EF, [ 1 

Z.BAC « Z.EDF = v£i^ I t. ft. 

- ^ 

3", 4", 5"; 15 cm., 20 cm., 25 cm.; P*+ q*, 2pq, 
p2 _q» I 

o I ABC C^ ft=5^ O BC, CA vfj^* 

AB^^ W3Fr^ OP, OQ or ?11, c^, 

AR* +BP* +00* *AQ* +CP* +BR2 I 

8 I 

’TTS'sm 

7\^u I 





I ABC A AD, BC^? 

I <2t^T«l C^ 4AD* «3BC’ I [ ^. 'St. 

^ i ABCD v<l^f& C^ C^ ft*? P'il? 

f^^fir ^ I St^«l C\ 

PA^ + PC* = PB *••+ PD* 1 [ St. 

^ I i 

■ b- ! ^^’SF3f ’Sit%^ ^ I 

io I 7^^ cit^Tc^ ^ c^ 

^ C^U f^f^l ^^IT5TIR I 

i'5j 

ftfti ^t%rT 

v£l^ C^ci C^«t^ 'f^ I 

• [To ooQstruct a parallelogram equal in area to a given triangle and 
having one of its angles equal to a given angle. ] 

ABC »i|^fe 

fai^ ^ D c^t«i I 

ABC 

vn^ vfi^>. c^«i 

Z.D^^ ^51 I 

I Bc E E 

Z.D^il^ ’PTfJt ^^1 Z.CEF I C fw?l1 EF^^ CG 

^1%^ ^?t I 






^8^ 

A BCv£l?r ^^1 AFQ C^ EF 

CG^ F Q 1 

CEFG I 

afut*! 1 ae I 

CEFG v£15pfg I 

AAEC = AAEB (^HC| 7fmn ^55^0 

“JAabci 

^TTf^, AAEC=-J CEFG, 

vij^t I 

.', CEFG = AABC, 

^^•s <£!^f& C^T^ CEF, ZDifl^ I 

si-^^Ti CEFG ^-flt I t. ft. 

15^7 I ^itsrac’spar i 


C^TJ( ftft^ 3T^T5T-C’sp3[^5T-ftf-|fe fti^i^ ^ftlTi 

1 

[ To construct a triangle equal in area to a given polygon. ] 



ABCDEF I C’i^li^^ftftll 

fai^^ ^ftr® I 




1 BD AE 1 C v£I^*n F fwil1 CG v£i^n 

FH BD Vila’s AE^^ AB 

G H C^ ?5r^ I DG, EH EG I 

D DK, EG4^ ^ HG?:^ K 

C^^^U[\ EK 31-n^ I EHK I 

•«tirt«l I BD CG 

.*. Abgd = Abcd, 

ABDEF C’Sf3ift c^5f 

.•. AQDEF n^f^f& = ABCDEF 1 

AE ^T>. FH 

.*. Aahe = Aafe, ■ 

AGDE C^f& 

.*. EHGD = AGDEF 1 

DK ^AX EG 
.*. Agke = Agde, 

’fir^ ehg f^'fsff^ c^T9f I 

.'. EHK = EHGD 

^ agdef 

*ABCDEF I I. 

ap^s^j I* n?i ■fl’fi? ^t5 





Vi88 


iV- 


’WM ’Trt^’F 

^i:^, cJi^ c^tt c’Fpt ftfvrl ctTpw ’Wf^t ?? i 

[To desoribe a parallelogram equal to a given rectilineal figure, having 
one of its angles equal to a given angle. ] 


ABCD 

^7[X K C^t«t 1 
ABCD'il^ 

?t?T? ^wff> z. 

I 


C G H 



I AC ^ I D f^1 ACv5<r dE 

c^51 BAi:^ E C^tf I CE I 

.*. ACEB = ABCD I 

F B El^ I 

F FQ C?l«a ZBFG= Z.K, 

B f^f^l FG4^ BH I 

C fif?l BEv£ 1^ CGH C^Sl FG 

v£1^n BH^^ G H C^tf | BFGH 

« 

(Sprt«| I BFGH 

»i)^5i BFGH * ACEB [ 

C^ ABCD, 





^S(t 


I ABCD AC 

O ft=5 EF v£|^*n GH 

EG 

(parallelograms about the diagonal) EH '6 GF 
( complements ) I. 



^ I ^’BT v£j^ft '^fk^ ^v. 

f^jzm 

f ^ I 

8 I c^i{ 

<2 1 ABC BC D f^, BDC^ ^f?5l 

AABC^^r I 

>59 I P f^fwi ABC fwf% AABC^^ 

v^T(5^ v£i^f5 ^1%^ c^s( ^?r ^ p 

BC4^ 3T?[5f^?^n I 

I ABCD ^"STf^ ^i%^1 

AD^^ P 

tr 1 5, 7,10 ai?!*., 

n 7[T[t^ ^tc*! I 





9 I c^t5i ^1^ ^*nt c?^ ferf^ 

sF^i 1 

(Bisect a triangle by a straight line drawn from a given point in one 
of its sides). 

ABC AB X I 

X fetfjllll ABC 

I XC ; AB?:^ O 

o Rm xcvii? OY ^^1 Bc?:^ y c^? 

I XY I XY I 

(2|«rt«l I OC I 

AO=BO, 

.'. AA0C = ABOC ^56^1 ) 

= i AABC I 

AOXY«AOCY ( v£i^t' 3^'5(t^lT^ 

) I Aoby I 

.*. ABXY = ABOC =^AABC I 

.*. XY, ABC I t. ft- 

i o I c<isrsT ft?^ ferftKi 

( Trisect a triangle by straight lines drawn through a point on one of 
its sides.) 

?iCT ABC f^c5f3 Bc ®*i?r X oi«ti iJtfsnri 

S5t:^ f^<tfaT5 I 








I BC D 'Q E 

I AX I 

D >6 E ft?(1 AXvfj^ ^fel 

^'<13??:^ DZ v£|^*n EY I XY vilTs X2 

c_ Q 0 X i C 

^ I XY vfi^'s xz 
^•N^*f ^f?ic^ I 

»2|lrt«l I AD vf)^'^ AE 1 ^ 

BD = DE =EC, 

AAB D = AADE = AAEC, ^T^«t I 

t 

= 3 AABC I 

ADXZ = ADAZ, v£l^t vfl^l 

Azbd c^T^t ■•^<[, 

.*. AZBX« AABD AABC I 

C^, 

• ^ AYCX= AAEC = i Aabc, 

.‘. 5^^'^ AZXY = .4- AABC I 

.*. XY XZ I t. % 

[ ^. «f. 

ABCD 7 ^^^ ABE 

I BE Tf^ X ^?( I AX 

I 

BX“XE, /. AABX = AAXE-^ AABE B X C E 

•i abcd I 

.'. AX I 









I v£|?pf& C^tJT 

a-cw\^ ^•s’H (i, i, i ) ^ I 

-'o\ ^7^ ^^5rr?r^1 

c^u^v^ (4, h c^w ^ I 

i81 vij^fe >rrwfir^ 

^W?r c^t'i v«i^fg c^n«r^ ^u i [^. m. 

id I c^t«i '^Tn ^ 

>T^j|- C^r'QUl ^tc^ I * 

AB p 

crr^iTO^ 'm^ K 

« 

I 

•* 

/iPl^ 1 

B BD CJR 

/.ABD-i Z.P I be, BD>^^ I A ^R[^1 K 

^tui ‘i)^?t Ffn bei:^ e c^w i 

AE t^1 BD^^ D c^ff I B BC 

^ C^5T Z.EBC= Z.AEB I BC, AE^^ C C^W • 

ABC I 

Z.CEB-Z.CBE, .*. BC = CE, 

AC + BC - AC + CE — AE >= K I 

Z.CDB-^CEB .illl /.CBE-il^l = Z.CBD 

- Z.CBA- ^ABD I 

.'. Z.CBA- Z.ABD= Z.CDB = Z.CAB + Z.ABD, 

.*. Z.CBA—Z.CAB *2Z.abd- Z.P. 

/. ABC 1 






cw^^1 ^tr^, ^?r I 

cifm\ I 

l\r I AB v£l?fv AC, ABC ; AX 

AD, A ^fUS BC'il^ ^»r?r ^l^"^.AE, ZBAC C^ 

Bc E c^Tf I '^i/rfffi c% ae . 

'il^* AD vii?r-v AX'il^ I 

( AX, F C^si XF=AX.”??I I XC 

I ) 

I c^u vi)^ ^^ii- 

C^-C^t«l ^t^'l 

V I ^tus ^fk^ 

c^t«! ^f^-^*N^i?f I 

‘ I ABCD ZBAD ^1 C^t«l BCD 

^tfe?[ O I Aoac, OAB OAD 

«i^«i I 

^f^o T^\ ^ibad ^^'<11 ^^T?r ft’ifr^ c^Wii 

W,'^ AOAC, OAB Vila's OAD 1 



O 




( To construct a parallelogram equal to a given paralielogiam and 
having one side of given length ). 

^ ABCD ftfwi K htfj I BC K 

BE m\ AE JT*n^ I C AE^? CF 

C^5{ ^ BAl^ F I F BC 

FG fer^, E BF EG fepi, 

^1 FGC^ G I BEGF, 

f 

EF v£l^•^ AC I 

«tirt«l~BEGF vij^® BE = K| 

AFAE = ACAE, AE'il^ v£i^'> 

aabe c^T^t 
.'. Afbe-aabc, 

^mfil^BEGF=2AFBE, 

vATn abcd=2Aabc, 

.*. BEGF = ABCD j 

I Be 

K <5? CE vjvQ I 

ED ^ BA C^ F 

I F <£i^X E BE 

FG EG ^ I CD v£l^ AD 

FG ‘iJ^N EG L Vila’s H C^Tf i LDHG 

I 

BEGF vfl^ v£|^'n AC 'Q LH I 

.*. LDHG ABCD I 






^8 ! 

I c^^fiT >rr^fir^ 

c^®^5T vfi^R? f^f^S 'srr^i^^’s!'!:®.?! ^^t^ 
I 

<<)^f5 '-^n »iiTf& c^t«t vn^ft fsrfwl c^«f<i 


vii^f^ f^f^l f^9«i, f®s^, t^rfft c^®^5T-ftf*(fe 

[To construct a square whose area shall be equal to twice, thrice? four 
times etc. that of a given square.] 

OX OY 

C?(’11 I (one unit) 

OA*^^t.OB AB 

ZAOB=31W«j, 

.*. ab®=:OA’' + ob*=1+1 = 2, .*. ab«j^ 

ox ^tr.^ AB^£|^ oc CWW I BC > 11 ^^ I 
BC* =OC^ + OB* =AB*+OB‘-^ =2 + 1=3. 

..*. BC=V3r 

^ilt?lin BC i£|^ OD C5«f I BD I 

BD® =OD®+OB* =BC®-+OB® = 3 + 1 = 4 

.*. bd=V47‘ 




i!f|^ I .«1^ 'sr;^ ^1 ^mW2„/3,^/5,V6 4lff^5r 

ntft I 


«> gSv 


ABC^^ C ; Jh c 

(i) pc = ab 


•ilTs (^) -4- 

pi 





A ABCvi|<[ BC-«, C^ = b, 

AB =c 

A BC^^ fen? AD 

^ I 

^?, AD =A » •*• CD ^a — x. 

ADB W?^t% fi'I'S, 

.*. p^=C^-X^. 

^r?T? ADC 

.’. /)'“/>® — (a —x)*, 

.*. c® —X® =^® —Ui — x)^ =/>* — rt* +2r/.c - .c®, 
.*. 2ax = r^* + rt* — /;*, 
c®+a®—/;® 



ic* 




2a 

®=»r^*-x» 


.« - 


( 


c® +^^* — />® \ ® 


2a 


) 





iS® 


p 

m 

• • J 


v£l«n^5l 


4c^a^ — (c® t a* — A''* 

4a^ 

\2ca + a ^ — h ^\ {2ca — + />^{ 

4a^ 

(r+n + ^/) ic + a — b) (b+c — a) {b — c + a) 

' ~4a\ 

= {b-hc — a ) jr + a ~ />) (</ b — e) 

4a\~' 

_2.s(2s - iVf) ( 2.9 - 2/>) (.g.s - 2c 

2,s* == r? -i- /> 

/> + c — « = 2.S — 2«, 
c+w — // = 2 n - 2//, 
a -h /> — c = 2 n - 2f% 

I _ i6* x(^ — (/.) ts‘ - b) (.s~ c) 

~4a^ 


2^\s{.s-a) is-b){s-r) 


a 


A ABC^^ C^3J?p5f = 



a) (s — b) (s — r ) 
a 


“ s! s{h — a) {s — b) (,s* ~ c) 





I ^’irTspc^l 5", 6" »iiTN 7", 

C^3[^5f I 

<i|*rKiT .? - v(5 + 6 + 7) inches - 9" 

.*. C^3[^ = Vs* 6* — «) (s — A) (s — r) 

= y9(9-5) (9“6) l9-7 • 

=7^ 4 >^^"2 = 6^6 = 6 X 2-45 •» 1470 

i I 

(1) « = 6", 6 = 10" , (2) «=3", /> = 7", 6 = 8"; 

(3) «= 32", /> = 4*8", 6 = 6-4". 

^ I ABC « - 7", /v = 5", 6 = 3", A BC 

f^<?( I 



^ ( Circle ) 


^^^1 • 


CfT'Q^I I ^H'Q CFS^1 1 

^1 (Chord) ^^I'l I ‘ 
feai AB ^]1 I 

^ I C^TJ[ ^T1 fC^^ C^ ^tf& yf’f-^ 

(Major 

Arc) ^Z^y (Minor 

Arc) I ADB ^RfBT’l v£)^t. acb 

^n5tn I Ti 

<2jf%C^% (Conjugate) ^«11 I 

's I C7pti( =5?rl^<ii ^fw «jr^T^ 

v£i^-^^© ^v»t (Segment) ^511 l ^^n“f ^Tl m^T?n 
C^3j I ^)tC^ ^t?l I fell ■^Jl AB 

ADB v£|^*v acb C^3i^ I 

8 I 5Tcn^ C5I-C^TS{ 



7]*.^ c^-c^t^i C^«l 

(angle in a segment) ^Z^ I ffecai ^Iaeb C^«t i c^ 





(similar segments) I 

41 c^u ^f& 

(Sector) 1 ftraj aobc ^^^1 i 
'i91 c^m 'fell «T^ 

^Tfi[ I ^1 

(Quadrant) i ^Tff ?jT^t<( 

r 

WW I 

I ^1 

^ (Concentric 

Circle) l 

b-1 ^1% f^=5^ fif^l ^ 

(Concyclic Points) I 

5 I C^ fel ^15 '1K?T,:^T?TC^ 

(Cyclic Quadrilateral) I 

i O I ^ c^ 7\H^ 7\\w\ Of'QTlI ^T^1 ^T?l^1 

I 

f5(irfsif«r$ 'itfii i 

(>) ^ §?TiI »ffilftst?l1 ^afm-C'faj iClosed 

Curve) I 'Sl®4’t ■il’FiS ®?fC5F >i|’F ft=5!:® Cgif ’ffitW, Cil^rfft 

’pfliw ^ va^IB ft=5!:^« c^if I 

>A^?li’T ’rasR^’frt'? ^?l Cfff^ (Secant) I 

(^) CSJ-C?H ft=5,»tftp(? ®»tl?l'sR'il^ ^Tfft? <i|tf?FC9I 

ific® c>?t5?i 55^ ’irpns(' 'stt’w ’f’rm 

(«) fsinfr^ ansi c^ ^tr® 551 ^rw<i' 

s|3|tn ^rPn«(', '®it»w ^tw, fipjft 




^9j^ZKy f^’sTl 

I . 

(8) yR^ 1 ^t?[ 

I 1%^ ^f5 WRU ^TW«(' 

vitf^^^, ^?t* c^ ^11 

(it) 'ii^ ■^lTf<ji 3=^^^- 

^tR lRf%^1 ^t^R, R5 ^Tsft^^l ^R, ^^w?r ?Tt^*(^ 

’RtJT I 


'2ff^^t*0 (Symmetry) 


1 C^U ftaiC^ 3 ft^ 5!R^R ^ftR 

R^R ^H, ^TTl 

fSisfSc^ ^RR^R ’TH?*/ (2}f^5^ (Symmetrical about the line) 

R1 <2lf%Jrt^-^5J^ (Axis of Symmetry) 


^R I «if%>rf^T c?«n ^R 

’iR’’? ^^?ft* RW 

I 

^R ^1%;’^ pfil^^ AB CRt^ PO &T5n 

^5T, POR Q ^f5[^ 

R‘*? OQ-PO I 

y£\^^ AB ^£^K ^^ 

^R P Q 

Pifir^ ^^R I 

Z.AOP- Z.AOQ, vi)^’ OP=OQ I 


B 


o 





Q p % 

(image) ^sn ^£i^^ p >8 q (2|f^*l1a|jW^ ^Mc4 

f^®5^ (symmetrically opposite with regard to the 
axis) I 

' « 

c^-c^m ^Tc^n 'Sf^n’t I 

[A circle is symmetrical about any diameter.] 

APB C C^S5 AB vil^fe ^rf>l I 

c^, abv£|^ 

AB I 

APB bTC’Hl p PC 

C CQ ^ITW' c^i( 

Z.BCQ= Z.BCP I 

ABv£i? I 

Z.BCP= Z.BCQ, .'. CP, CQv£l?l I. 

pP*^ CP=CQ, 

.*. P Q I 

v£lt?|icn ’Ttc^ C\ APB bTC’f^ R=5^ AQB 

btl^ v£|^ AB»il^ APB 

aqb I 

.. AB, '2ff^3>itiij c^tn I t. f%. 

^ > PQ abi^ o I 

AB P, 

^'mn PO, QO^^ f^1%?I1 OP«OR 

Z POC ■= L QOC I 









^^^1 C^T«1 

.*. P Ws Q, AB -2l1%JirsU 


■5ff%>im C^^1 1 

(Two circles are symmetrical abou^ the lin6 of centres.) 


O v5^“v P 

A ^9 B v£,^?. C '8 D 



AB, o ^jT^i, AB, o 'fift^^rr^j-c^^n i 
CD, p ^ff^^t^T-c^’n I 
.*. ABCD y.-^^ fitf^^lt^J-C^^n I 


^s» 

■^RlC^ ; ^^TOT C^’fl 5^tifr?«1 


tif two circles cut one another in one point they also cut one another 
in one othen point, and the line of centres bisects the common chord at 
right angles.] 


A B, 

I po, abv£|^ 
fe’R, ^f5f^ PO PO ^1^ 

OQ c^? I 








i'bo 

p I 

.*. Q>Q I t. ft. 

AB, PQ^^ ^^'Bll'^ ^ft^H^ I 

v©o 

'Sl^lft^ ^ftC^T, I 

[If a straight line drawn from the centre of a circle bisects a chord 
which does not pass through the centre, it cuts the chord at right angles. 
Conversely, if it cuts the chord at right angles, it bisects it.] 



^51, ABC o c^ ab ^ji 

I OP, AB^^ ^RniTi:^ I 

<2f^«l ^ft^^ OP, AB-<£1^ I 

OA, OB ^ I 

(2t3rt«l I OPA, OPB f3r|W.Kll 
AP*BP, 

OP y[t^m ^t^, 

OA-OB, 





Z.OPA= ZOPB, C^r«1, * 

OP, AB'ii? I 

OP, AB-vijil ST^ I 
C^, AP = BP I 

(2faTt*l I OPA, OPB 

OA = ‘^f%^^ OB, 

OP Tf?, 

.*. I 

.*. AP=BP| f%. 

i I C^TST ^TTvil^ 

?Ft^el, AB ^n, o PQ 

'SrC^T^ A vii^» B PQ^^ 

A B I fk% ^TPrr^f^ OA*OB, 

O, PQvXl? I 

^ I C^Ti( CK^t 

cww ntc^ ^11 

AB ^J1. f%JT A, B v£l^» CWW 

I O ABE*!!? OD AB 

AE I DB = DE, c?^ §?t? 

I 

AB, C^ ^Ric^ 

nK^sn 1 



i I 1'5" 'il^© 1" *8" ^Tl 

^Jl I I 

^ I 1*6" ^ r 1*2" fl^ W 

^ I c^ ttnii ^Jl 

31 fg ’1!i’^^ c^^f v£i^-. 

t^-j «i^«i c^ ^f6 ng’"^^ c^if c^^g:^g 

j^vTigr^gj cg^ gtgtg«i ^jT^gp ^i^^ng ggftgfb^ ^i:g i 

( Hence prove that if two circles intersect the line of centres bisects 
the common chord at right angles. ) 

«I c^T^i ggt'sgT^ ^itg ^gj-fg^ g’g^^ g^fg^^ 

cggif^ c^m fggi gtt^ i [ '^• 

^ I c’<fTJi fc^ ggT^gt^ ^iTsf^g ggjfg^^g gw^g fg<g i 

( Find the locus of the middle points of a series of parallel chords in a 
circle. ) [ <^1. 'll- 

11 ^ n^-'ra-c^ 5tTi c^’tt^ ^ 

Jisift^rfs^ »trot 5111 [^. '21 

^ 1 c^ta ^fB '^ji 'T?r^iic^ ’pftt*! 

c^«fft=5,frsii c^ I 

s I CTR 5rrti ^£i^fB '5rf5Ri i •iw 

iff’i'R nR I >i?(srew? 5tin ^trt^n <fB 

5|r3 d ?cir 'ii^!. d<i'^% 2RT»i c^ ^’t»ifB ^ ’Tffti^ 
2Ki’-(i’ Tt^au Sfftr® »ITf3W I [ ^. 2t. 






O ABCD l O 

c^5T 

^rrftfe:^ s 'Q o c^ i 

c^m nr^ 5 ^ 1 1 

_ • 

B c 5it^5r I BCvi)^ OP 

«1^ I PB *= CP I 



bc«bp+cp = 2bp, 

f^lBP*=OB2-OP**/M*, .*. BP=:v'/T:d*. 
.: bc= 2 bp- 2»/7^J^ 

i o I ^ cf Tf ^firc^ 


f^fti f^v£i^^ ^1 ^trsT §irfcw?[ w Rr?i 

?ita{ ’«rl%^ «^CN» ^Tc^, s(Cf I 

[ One and only one circle can pass through any three given points that 
arc not in the same straight line. ] 


A 

A, B c 51^ 1 

«f^t®f C^, A, B s£l^ c f^?l1 vil^fS Titai fs 






15Wf3f 1 AB BC I DE »£|^*n FG AB 

BC^? 5T^-5Rf|^'9^ I AB v£lTs BC 

^^Tv DE y£\-^X FG ntC? ^^1, 

C^W ^f?R I 

DE FQ, 0ft=5pS C^W ^f%5T | 

«|irt«l I DE, AB^£\^ 

/. DE^iT A <i|?'v B 

vilTv DEvi|?[ C^t^l f^t A ^^X B 

viilisn FG'ii^ Sn? > 2 fr^j^ f^^B viiTs c 

vilTv FG'il? C^U Pp5t B vi)^. C 1 

DE vil^N FG^?l ^tW«l f^=^0, \ B v£lTv C 

I O f%a ”5(1^ C?Pti^ ^W A, B iil?*v C 

I 

.*. O OA ^t?(1 

§rl B C %1 vD^s t^Tt A, B vil^t, C 

I f^. 

(The circles which have three points common must coincide.) 

^ I vfi^ ^ 

sn I 

(One circle cannot cut another at more than two points.) [ fit. 

■ ^il«l f%5dB ’ItSN'l ^51 fS 

I 



I f^J( ^ 

Tr.^Tfif^ y’m ^1 ^T?n >4 ft=5fe c^ 

I 

(If from a point within a circle, more than two equal straight lines can 
be drawn to the circumference, that point is the centre of the circle.) 

* 

C^^tini OA, OB OC I 

ab v£i^*s bc I OA « ob, 

.•. O AB^il^ I 

O BC'il^ I 

■5l<t^ AB BC ^11 O C^W 1 

.'. ot c^m I 

^f?i I c^TJ( fw?ii 

I C^U f^1 

( Circumscfibed Circle ) I 

( Circum-ccntre ) (Circum- 

radius ) I 

• ‘^f^R^’(Circumscribcd) ^e11 I 

> I ^tl6 f ^=5 ft?i c^i ’I’fsi fg »rr?n ^?i 

[To find the locus of the centres of circles passing through two fixed 
points ] 

^ I ^t<6 Ptfli f5 'srf?^ 



I tTl C^U 

'S I ^^fS' C^W 

'^l^N I 

(t I 0m c^, ^:§ 

I 

^ I ^fkii^m I 


cwt'ii I 

c^ m ^trs y.'si^^^^ ^T?t^l 

y\m I 

[Equal chords of a circle are equidistant from the centre. 

Conversely, chords which are equidistant from the centre are equal.] 

C 

0 

m o, ABC C^, 09 ^-s AB ^ CD ^Tl I 

o ^ti:^ AB ^^IT^ cD^f)? oE d)T> oFsi^^rsn 

I 

«JW5; AB «CD, 0m C^ OE « OF I 




<2W«I I OA OC I 

cm'^ OE OF, AB ^£I?-n CD-i)?! I 

.*. OE OF ^«<T3R:^ E F AB ^T^ CDC^ 

^c?r I 

/. AE =4^ AB, vfl^v OF *4 CD ; 

AB=CD, 

/. AE=CFI 

# 

AEo, CFO fas^w^'sr 
AEO '^^•n CFO W^t«l, 

AO CO, 

AE=CF, [■5j^Tf«l'«] 

.-. I 

.*. OE=»OFI 

OE = 0F, 

C^, AB = CD I 

AE =4 CF =4 CD I 

AtO CFO 
AEO v£lT^ CFO 
AO=CO, 

OE=OF, 

.*. i 

.*. AE-CFl 

/. AB «CD I t S. h. 



9 

i 1 r ^<T i£i^\ V' 5Tf^fe 

^J1 ^iT I s£)^f5 ^r^?i 

^ I c^m ^jt?r 

I [ ^. "STm in. C^l. 

[Find the locus of the middle points of equal chords in a circle.] 

>0 1 ^Ji 

^^^^ C^T«1 ^T1 

TfSlTsi I 

8 I c^i^i ^J1 c^w 

^v-T ^v[T3i;^5i ! 

« I v£l>l51 v£)^f& ^J1 

c^Til f^fwl I 

C^TST f^f^l C^«rt?l ^Tl 

1 I C^5f C^-C^T=l ABti)^ A '« B ftfti ^J1 

PQ PQ4^ ^^1^ f%'NTl 

(constant) 1 

b- I C^R ^srfr^ C^-C^ts? 

^J1 ^tf& I 

I AB cq^" AC ^J1 Z.BAC'^^ 

C^iS C«lf I [ ^. «f. 







nnfl^ m\ -I 

[In a circle the chord which is nearer to the centre is greater than one 
more remote. 

Conversely, the greater chord is nearer to the centre than the less.] • 



WM O AB 9 CD ^J1 

o f%=5 AB CD ioE of 

^r^ii I 

'2i^T«i c^, 

(:>) OE<OF, AB>CD, 

^fw i^) AB> CD. OE<OF I 

I OA oc > 1 *^^ 

OE, AB^^^n?! I 


.-. AE=-‘AB, 
■SfW -CF-^CDl 

OEA OFC 


.: OE- +AE'^ =:OA® =OC* =OF'' +CF* i 

(^) 1%^ ^fW OE<OF, .*. OE»<OF*, 

.■. AE'^>CF\ 

.*. AE>CF, 

.*. AB>CD1 







(») AB>CD, 

.’. AE>CF, 

.•. AE*>CF* I 

OE* +AE* =OF' +CF*, 

.•. OE’<CF*l 

.•. OE<CFI t. ft. 

«raf5ll1« I ®Tl I 

\ 

i I c^m ®rf'45 wft=?. ftn >41^15 'WJ1 

»I fcs? ftfti ft^ ft?rl ^itf& 

^ I 

[Through any point within a circle draw the least possible chord.] 

[ «1. 

^ I 

«I &T511 

^^*(1 C^fe C«W ^i:s(j 

mtfi cW fI 

<i I rf?R[ 

'srn^ i 

c^«i 



4^ Pti'RT 'f'siwR cTf‘lfS nfilf^ 

£^•[3 f39«l I 

[The angle at the centre of a circle is double of an angle at the citcam- 
ference standing oh the same arc.] • 


o, ABC c^m ; '-£iTx Bc boc 

C^1% BAC C^t«l I 




c^, 

Z1boc=2Z.bac I 

AO D ! 

OAB 

• . OB«OA, .*. /_0AB=Z0BA, 

.'. BOD =» OAB + OB A = 2 Z OAB j 

'51W m C?l, COD =2Z.OAC ; 


Zbod«2Z.bac 1 

I 5t*ri& c^m 

>1^1*11 «if^r5m 

(Major Arc) 

Z,BOG C^t*l 

(reflex angle) i 


v£i^*n 

t S. f^. 



e 





I c^t5? 

-st^^ ^ c’fSiftw ^rafSlf^rs CTsa (figure inscribed 

in a circle) ^1 i 


> I O, ABC ; OTt«l ^?r C^, Z.OBC + £BAC * 

v£|^ W^T«1 I 

^ I ABC AB vij^'s CD ^11 E CS?W > 

c^m o c^, ZAoc + 

t 

/_bod*2Zaec I 

C^ C^t«l 

I OA 0A*i|?i A B ^Tl ^1^5 OC 

^t<, AB.i|?17»srt^?t5l .• *■ 

/. ABOO i|^|& I AC 3!?^ sfl^i: Bi|?i D 

Cit?i1 DA, DC I ACt Brn, Z_ ABC= ^AOC*2 ^ ADC | 



6 



■?15 

>5^? *R’*tir JISITSI I 

[Angles in the same segment of a circle ate equal.] 



ABC AB ^T1 O C^5 1 ACB 

ADB I 

OTT®1 C\ Z.ACB = Z.ADB i 

I OA, OB 1 ^ 

vil^t m’l AB<i)^ W«mTi( C^T«l AOB =*^f?p(l C^T«l 

ACBvfl^ I 

C^5g^ C^t«l AOB C^r«'. ADBvil?! 

* • .*. ZACB=Z.ADB! t. f?. 

«ii fk3r ■«icw 'S ^^Tt? / AOB c^T*i i 





'®'5> 

fk^ cm ^i< 

’n5-c^t«i ^%5 t, 

I 

[If the line joining two given points subtends equal angles at two other 
points on the same side of it, the four points lie on a circle (or are con- 
cyclic.)] 



tuz 

A B cm AB, 

ntr< C D ACB ^^\^X ADB 

'±r^rr«i c^ a, b, c d i 

^61^ I A, B iSi^X C ^k% fwiil ^ I 

w f?f9l sa ^T5i, ^n:?! ^ ad 

ADt^ E C^w ^fil5T I EB ^X"^ I 

<2W«I I Z ACB = Z AEB, 

ZACB « Z.ADB, [ 

.'. ZAEB = ZLADB, 

^1 I 

A, B ^ C fw?l1 D fWff'Q I 

A, B, c 'Q D P[=^ I f^. 



I »rtt< '«rf%^ >1^ ’IsTfH 

tna«^‘tftf»l8 farfaf«f5i?( ^* 1^5 fST*-.»lftp$ >sTn 

tfsi ^'STt.cn? 5iTl I 

[The vertices of all triangles standing on a given base and having equal 
vertical angles lie on the arc of a segment of a circle having the given 
base as its chord.] 

I 

# 

f fSW v9Tv Jpltil 

^vy\ ^ f \ 

[Equal angles standing on the same base and on tha same’ side of it 
have their vertices on an arc of a circle of which the given base is the 
chord ]. 


b I c^TJi 'Q cw's^i 

^<11 [ ^. '21. 

^ •! C^T^T AB vATn CD o 

OTt«j C^, AOC vil?[* DOB ^ I 

^ I c^T«i 

f^=59l% I [ ^1. '2^. 

8 I AB v£l^f& m, P 

p^il?r C^-C^T^l Zabp + Z.PAB (constant) i 

* « I p vfl^N Q C^-C^ (3^ 

AB, P 'Q L AQB I 

>49 I f^fwl Ff^ AB4^ 0 C^-C^tJl CAB 

' [ ^. '21. 





1 I p Q P fw^l 

nfirRw APB CPD 

ZlAQC* Z.BQD I 

t-I ABC Z.BAC, ZCBA 

« 

Z.ACB-vfl? nf?[%^ P, Q R C^? 

«2r^«i c^, qr, ap^? i [ cti. 

» I fi fft vfiTv fCW'SKl 

f^<ii I 

i o I . p f^i v£i^f5 fsjfirl ^rj 

> ^Tfvil? f^.<5 I ft=5f5 

_ ii I ABC B ^^X C 

D ^'^X E ^ti:5f, fij^rt*! C\ B, c, D 'ilTv E 

I 




c^-c^5( 

^"*p?51 

[The opposite angles of a quadrilateral inscribed in a circle are 
supplementary.] 



^ ^?r, ABCD ABC ^ 

'ii^ c^m 1 









c^, 

(i) z.adc+/1abc=^^ w^®', 

M Z.BAD+z.bcd-^^1 

(2W«i I OA OC T\*<^ I 

5r^n^ fen? W'^tw^r 

nf?f?^ ZADC * i Z.AOC I [ fen '^8 

^t?t? 5nn? fen? ^f'Qt??'R 

nf?f?^ Z.ABC- -J C^m. Z.AOC I 
.•/ ZADC+ZABC« jZAOC + i«r^?i Z.AOC 

- ^ X 5tl?n^c?sT«i« I 

'5l?T«l ?^?1 ?t? C?, ZBAD+ ZBCD TO?^'! I 

t. fe. 




AC ^i|?’v BD ?s? I 

Zbac=zbdc, [fen'll 

"SR^^n ZCAD = CBD, 

ZBAD + ZBCD 

= Z.BAC + ZCAD+ ZBCD = ZBQC + 

= BCD C?sT«|3I? 

= ^ i 



[fen 


t. fe. f?. 

I ?T^ ?f?^ ?^f?r5f fe^*f^ 

?f^;c?n«rfe 'i f?nf^^ c?Ftc«f? ^tc? i [??. -sr. 

(If one side of a cyclic quadrilateral is produced, the exterior angle so 


formed is equal to the interior opposite angle of the quadrilateral.) 



ABCD'^^^ BC E 

^|cT 1 

«RT*1 C^, Z.DCE - /.BAD I 

Z.BCD, Z.DCEvfl^ I 

Z.BCD. Z.BADil?I 
/. Z.DCE = Z.BAD| 


'®V- 

^f*f cw\^ 

[If a pair of opposite angles of a quadrilateral be supplementary, then its 
vertices arc concyclic.] 

c 

'S^m ABCD C^«f^ A C 1 

'S[^«l C^, B, c D I 

I D, A, B f^ fffUl v£|^f& j v£i^ ^ C 

Dcc^ E 

1 BE ^ I 
«2W*ll ABED 

.*. Z.A + Z.E * >Rt^T?f, 




t. ft. 


[%n 'oi 



• (’fipn) 


ZA + ZC-^ W’fT'T, 

ZC = Z E, 

’I’lH ^ 'SPW I 
D,A,B c fwi I ^gi^v a, b, 

C D I I. R 

1 (3^ 4^15 ^ ^ §A»is 

^Rre’Pt'i, 5^5^18(5 R»t?^® 

^w.i 

ABCD 6^C«R( BC ^ E »t^ ZDCE- / BAD I 

alJlW C^, ABCD 5^"^ I 

«t»rt*l I ZBCD + ZDCE-^ W’Ff't. 

.•. zbcd + Zbad-^ ’lsiJTr*l: 

.•. ABCD ^55^ 1 I. R. 


i I I 

(The parallelogram about which a circle can be described must be a 
rectangle.) • [ 

^ I ABC Bc ^?r de 

AB y£i^X AC D >Q E B, C, D E 

f^^fir I ly£[. «(. 

'S I ABCD a B fml AD 

BC^^ WSFt’l E y£i^\ F E, F, C D 

I [C^. 21. 





ib-o 

f?nfh5 c^«f? cw'f ' [^- '^• 

«1 *fRr^r5? ^f^- 

■891 '^Jim >r^t^ ^J1 

c^«f 5T^rf^i i 

*\ I C^«f^fiT^ c^ 5^*% '^l'^ 

^1 I [^- '21. 

b-1 ABC faffc^^r B Vila's c d f^?:^ 

E cfw ^fin:^ b, d, c, e 

I 

1 c^ Ttf farf ^ 

^1%^ I «t^*t c^, nf%^- 

'©f^ c^ I [^. «f. 

io I f^1 v£l^f& 

I 

A >e B C '8 D C^ ■‘?1^«1 

^ CT[ AB ^^l^•^ CD I [^,^. 

I ^ ABCDvfl^ ABC C^tC«f? 

BE E 1^=5]:^ C^? '2f^lt«l ^5l C^ DE, 

ade c^^«f?r I 

I ABC X, Y 2 ^<CfaFC^ BC, CA ^Si^\ AB ii|<I 

ad, a BC'il^ ^ I «[W ^ C^ 

X, Y, 2 D I [ <«1.,*F|. CTI. 

X2, 2Y vi|^*N YD I ADC WTf% Y 

.*. dy-ay-cy, 

.*. Z.YDC*Z.YCD1 



X Z, BC 

.'. XZ, AC»il^ ; ^tW:^ 

Yz, BCvii^ i 

.*. XCYZ C£|^ I . 

.*. ZXZY= ZYCX-Z.VCD I 

• .*. Z.YDC-Z.XZY1 .*. ZYDX + 

^ • 

- .-. X, Y, Z, D y£\^f^ 1 


A 



Z.XZY- Z.YDX+ ZYDC I 

(S^rvsb-) 


(2W«I 

A 

XZ, XY, DY, DZ, YZ I AZXY _ 

/. zyxz*Zzayi 

ADC Y, AC 

/. DY = AY, .*. Z.ADY-Z.DAYI 
ADB Z, AB 

.*. DZ-AZ, /. z.zda=z.dazi 
.*. ^^'St Z.ZDY=-^-5f ZZAY, 

.*. Z.YXZ-Z1YDZ, YZvil^ 

I 

^[^fs X, Y, Z D I ( fe’T ^'49 ) 

. I vii?" 

(The middle points of the sides of a triangle and the feet of the 
perpendiculars drawn from the vertices to the opposite sides are 
concyclic.) [ <*1. 




in 


jfCTTs—E F 15^, atsrti ^?ri ^ 

C^X, Y, Z>8Ev£|^X, Y, Z'Q F X, Y, Z 

D, E F %t« I 
i8 I ABC 

O Z.BOC + Z.BAC <21. 

'©s^ 

( i> ) f c^«ff& I 

( ^ ) (^) fS ^n’Sfl C^®f Ti5C^T«l 4Tv 

(^) ^<(1^ C^t«l I 

[ 1. The angle in a semi-circle is a right angle. 2. (a) The angle in 



a segment greater than a semi-circle is less than a right angle, and (b) the 

t 

angle in a segment less than a semi-circle is greater than a right 
angle. ] 

(0 ■STCJl ACBD O Cm, AB 

vilTs C C^-C^U 

I AC, BC m I A ^) B 

Z.ACB=*<fl^ I 

ADB Ffm ^’lil W^t?I^T5T ZACB*^ Z.AOB 

[ vas 

ZAOB = W^t«l I 

/. ZACB=v£)^7i^^t«1 I 
(^) ACBD o c^m I 

AB vi|^ ^J1 vfl^-s C C^-Cn^l 

f^l 

AC, CB I 

«W«I C^, 



0" 





(^) ACB ^ 

/lACB =: v£i^f& I ( ftar) 

(«r) ACB ^^v»r ^y . 

Zl ACB - s£\^f^ I (fSir) 

(2|«rt*i I AO, BO 5^5? ! 

C’SPM, Z.ACB=iC^^ ZAOB [^^08 

i 

(^) ACB 

.*.' ADB i 

I 

.'. Z.AOB ^n’SPl >^3^? I 

.*. ZACB '^cn^-l ’f I 

Z.ACB <ii^f5 l’ 

t** “ 

(^if) ACB f s 

.*. adb ^n(5Tn, 

.-. Z.AOB C^T«1 W^t®l i 

.*• Z.ACB ^£1^ 

Z ACB I t. R 

_gl_ *=^ 

m 

■ i I c^U c^T«i ?^c5r, 

I 

^ I f5 

^f?^5l > fS ^f^^Zm fWl I "??. <21. 

^*t?r c^w i 

8 I ^r^TR ^5T 

^ft<5 i 





>Vr8 

« I ^ p 'e Q c^w. ^ p 

PA 'Q PB ^1%"® AQ 'Q BQ 

^ I ABC BC X -, BE, CF ^^fif ^‘itTaF^^ 

AC v£|Tn AB v£)lf ^ j 

ABC 'Q AEF I 

*1 I ABC AD, BC ^ AE 

^JT^i abd AEc 

i ACD vilTs AEB I 

b- I P 1^=^ 1%?l1 C^U WJt'Sfil?! 

^Tfti?i vrrf^c^, f% nK^j siw'fsT i 

1 

>01 f^ Ito 

:>i I (5^, Variable) 

c?i^ ^*f?r ^f%® 

t 

n«t ft<5 ^ I 

I 

I c^w 5^^"^ c^ft«Rr 

’I’im'8^? TSfScV E '^1^'. F CfW EF, pfB?i 4;?f6 

^ I 



8 » 

’PTfsi ’Rtsi (Tl 4^) BTI c^og ^ •tftfgro 'I’TR 

c^t*! ^««’ni ^ci. *nrfi( ’I’tfH i 

[In equal ciicles (or in the same circle) arcs which subtend equal 
angles, either at the centres or at the circumferences are equal.] 



ABC vfl^*N DEF ZbPC 

ZEQF I ZBAC Z.EDF 

I 

c^, BGC m^EHF btn I 

"Sim P vi)^*x Q ABC DEF I 

(2fS|t«i I ABC DEF P 

Q PB QE 

I 

fPB » QE, 

.*. B E I 

Zbpc«Z.eqf. 

.*. PC, QF4?[ ^n!l I 

PC ^Jt^N'*QF 

.*. c F I 





BQC Ff*! EHF >rf^ WSrII I 

.•. BQC Ftn - EHF Ftn I t. R 

I '^‘i cs^tcl^ wtaf« 

\ ^ '^^ ^5 I 

« 

®*t*tt«r 8i 

(§»f 8»4^ R»lf(^) 

»wr55 »Rf^ (^«wt 5^5) Ji^rist »t5rpt Fti»nr Sna if'smrJt 

c^ra^ ^ »if?f^ c^'t'sR •RPM5 jpitit I 

[In equal circles (or in the ^me circle) angles, whether at the centres 
or at the circumferences, standing on equal arcs, are equal.] 



^ ABC DEF y\Tfpi{ BQC EHF 

Etn I P >8 Q f5 I 

C^, Z.BPC-C^^ ZEQF 

f 

Z.BAC-»!f«fi^Z.EDF I 

(*t»rt*l I ABC DEF S»RI 4?R»I ^t»R C^ P 

Q c^ia^t ^*1^1 •tf^ 4^.. PB ^Rqe ^irwi'di fe*rs * 11 ^ 1 

»PtW ’I’TpI f5«f»Rt >WR I 

.*. B E R*95 ’rf?'® fjrfiral *tf?lP('M'« *1^1"^ 

ftRm I 



BQC 5tn « E HF 5tn, 

/. C F I 

/. PC, QF I 

.: z.bpc = z.eqf. 

Z.BAC--J- C#35^ ZBPC, 

Z.EDF«-| ZEQF, 

.-. Z.BAC = Z.EDF. , . fe. ft. 

I 'SFTt'i *tc^'8 -src^t^T i 

« 

*S*t*tlW 8%. 

’i^Tsi fra (’sivmi >ii^t fra)'’Rf^ »i5!t5t Sill cj| >|5F5i 6l»t f|a 

« 

I 

[In equal circles (or in the same circle) arcs cut ofif by equal chords are 
equal, the major arc being equal to the major arc, and the minor to the 
minor.^ • 


H 

■ “SIR ABC DEF P Q 

1 ^ BC *^rl EF I 

^fti:^ c^, 'srft^rn BAc«^Ri5T*r edf, 

fenbtn BQC =fen5Tn EHF I 
«W*I I BP, PC, EQ 'S QF I 







5 Wr 


PBC >6 QEF 

PB « QE, ) 

PC-QF, > 


'^P\U^ 


BC-EF, 


.-. Z.BPC-Z.EQF, 

'BQC m = EHF m 8o 

v£i^*v 1 

nftft ABGC = ^'5t DEHF, 

/. 5Tn BAC 5tn EOF, 

I t. f^. 


* I ’®Flt*l ^tW'Q -StWtST 1 


^*l«11irj S'® 

( ®»l 8»««1?I f?t»t#l^ ) 

»nrf?f *1^ firs (^ ^), a ^ ’i’it5i'’i^ sft fet 

^5t^i »wr^ I 

[In equal circles (or in the same circle) chords which cut oflF equal arcs 
are equal.] 



'SIC^ ABC DEF BGC vi)^* EHF 

^ *RI»RI ’Prt^ I 







«r>rr«i c^, 

Wf\ BC«WT1EFI 

p Q I 

(2firt«l I PB, PC, QE 9 QF \ 


FrnBGC=m EHF 
/. Z.bpc=Z.eqfi 
PBC v£)?t QEF 




PB==QE, 
PC = QF, 


i 




iHTs Z B PC - Z. £ Q F, (-Simf^) 


:. I 

/. m Bc =m EF I t. fe. f^. 

vs'I c^ m^f% ^t^nn 

I 

8 I C^ ^irfN^»t? WJT''^f% 3!?lT5^ Vila's 

^1 i 

« I frs? 5Tn^?i 

I 

7\T^^ I Vila's I 





I A >6 B f^C^ C^ I A T^\ 

f^5l C^-C^1^ c?l^1 P >8 Q C^?f 

PB - QB I [ ^. <fij. 

I A 'Q B C^Pf I A 

f^?l1 ^^kl5 PQ C^’^fl nftPlW^ P ^ Q C^if PQ 

» I ABC Z.A vil^ D 

f 

C^W ^@r» Cl cm^ Zcc^ ^f^^llADC*-^ 

I C^W «W«I C^, DB « DC « Dl. [ C^l. «I. 

i o I ^tffi 

I c^R AB vi)^5 ^n, p c^- 

c^ik v£i^(& «T^^5T, /.APB vil^ f^f»f^1 

I [ <21., FI. C^1. 

(AB is a fixed chord of a circle and P, any point on the 
circumference, prove that the bisector of the Z.APB passes 
through a fixed point). 

I C^R C^C«R 

so I c^ 5tfi[fe Fr^n?r 

c^-c^ ^f?r% "siwli ^^t=i I 

is I C^R AB v£|^^ AC 
ft^P '€ Q PQ ^fn AB C^ D AC C^ E 

C^W AD-AE I 

i« I ^ A Vila's B C^if ^fil§T I 

C^-C^R f^P .P^Q PBP 



Q R QR FT’!® p C^ C^t5( 

« 

^‘(tpFC^ I [ ^. a. 

i'b I A >Q B I A PAQ 

MAN fen^IiST, <2i^T«l ^J1 PM =^ PN I 

il I ^^TiT A -B ft=5C^ C^^f I A iil^*N B 

CD vii?j-s EF CH^) 

OTt«l ■^Jl CE =^J1 DF I 

ib* 1 ABCD AB 'S CD 

E Vila's CB '« DA F 

I EBC 'ii^I's FAB Q f^C^ «f^rf«t 

E, G, F I [^. «f., ui. c?rl. 

I 

[^. «r. 

I ^us ABC 

nfirRc^ D, E F c^«r 

* A R 

c^, DEF C5?t«l WaFC^I 90° - 90”-^ 

90° “ ^ • 

I ABC I ^^t?( ^ft- 

c^t^i B viiTs c vii?r n1%Rc?^ D vii^ E c^*r 

AEBCD Frftf& ^ I 

f%^n >1^^ ? 

I ABC ^ far?^ 1 BC Wf^D 

DE •2t?lt«l C^, EDA C?Pt«l B C C^l®t?r 





c^w C5W^ 

(Secant) ^^5T I fk3f PABQ I 

' c^t^- ^Tlt^ 

^firr^T ^^'8 I 



I p PQ 

‘ii^n Q P 

Pvf)^ Tlf^ ^ I Q W P'^^ 

f^f^1 PT 

(Tangent') "^^1 ’Ttsrf^‘1 

■*»H1^ (Point of contact) i fkar pt ^^iTs p 

o ^RTf^l 5T8^1 ^T^1 ^tz^ P p ( Q \ Q 

Q aR«r: \ ~/^ ' 

i£i-^\ ^ p * *3 * 

^<t'V I 

PQ^n TiPTs ^ ^tar p 

^ I ^<tN TiPTj ’*(4^ I 


P 8 Q ft^N5) 




^c? *»f«^ I Piiir^ Rsfp^ 

I 

'S I ^ ^f& P s£\^\ Q '^f^ \ 

PQ 3i*s^ I 



'^i^5T ‘i)^f& ^Pr^i ^n?ri& f%*Tl 

f^f%^ ^^5? t' PT* §«?( P 

'ii^^ p I ^tfi f5 

^ y£\^ ^tas fk\ i 

vfit ^c^r f6 ftl%^ c^*f ^'l i 

3Ff»^< vrrf^i •>«i4 

^t?:?? «I^S*"»|»f (Internal Contact) Wl t^lT^ 

i£l?Ff& *®t*f ( touch internally ) 

^5 I • 

5if^ v£i^ ?T%iI v(tf%?l1 ^^TC?f?r 

(External Contact ) 

"^f*f ( touch externally ) ^1 

I 

^^1 fka[ cwf^Titft c^r, ^ ^1ir*»Bl 

•*»K cii^ ^wni«t ■“*t*f^ ^ri^pc^ i 





^<WfJ83 

I 

[ The tangent at any point of a circle is perpendicular to the radius 
drawn through the point of contact, ] 

O P PT I OP 

I 

«(^*1 C% OP, I 



PT^?[ P 1^=5^ Q.^'Q, OQ 

^<1 I 

«W®I I PT C^?f ^Z^ ^1, ^(t3l Pft^C^ 

I "sitii 

<irrf%r® ^^ \ o oq 

c^U f^=ijp5 c^Tf I 

/. OQ> ^Jlt^f'OP I 

PTvfi^ p Q^?r c^-cTO OQ>op I 

.*. O PT fet^ll ^11, OP 

/. OP, PT^^ ^^ I R 



'2|^t«1 c^, 

p 

OP^^ 51^ ^tl7[ I 

. p fw^i 

RPQT Q 

C^Pf I 

OP, OQ I 

{Start*! I op = OQ, 

.'. ZOQP*Z.OPQI 

.'. zoqt=^%’^ Z.opr i 

p ^Tf^1 PQ ^T^r c^ 

Q 3p^s p^^ ^ I Z.oqt 

= ZopR I • PQ^^ Q p 

viiT. OQ ^jtjft^f" OP ^T>iTc<r'"^ c^pf^ PT (^?{ ffeai) 

I z OQT Z.OPR ’I^TJr 

c^t«f^ c^r^i I ^^=vT«j 

I 

.*. OP, PTvfl^ Cl^ I fe. 1%. 

afe^i '2I>fTC*tPI -2P*tt^ •i'Pr g^ay gt*tt^ ( Method of 

Limits ) I 

«?sf5niit«i ^OT?i<?i^ 1^*^ 

"*1^ fetsri ^fe's *itc?i I ^T?i‘i, p OP ^iwt«(1r 

>a^ sral 'a(f%^ ntH i 




sra ^c'39 c^a 

[ The perpendicular drawn to the tangent of a circle at the point of 
contact passes through the centre. ] 



^ ?»•?, ABP P QPT PA 

^ I 

CT| PA, c«vf 1 

(2W*I I PA 511 

PA^ C^t51 o I 

OP f 

PT P PO I 

.'. OP, PT'il^ 1 
/. OPT « W^T«t I 

AP, PTv£|^ 1 

.*. Z.apt*^ 5? WTf«t; 

/. Zapt«Zopt, 

^^<5t I 

.*. c^m o, APvii^ ^?r 5^1 i 

^<t«s AP C^ ft?1 I 


fe. f^. 



^ 1 


^Z^ I 

c^^] vii^6t ^]t#i 1 

^ I '^IIZ^H C^ ^t'Sf^ 

I [ ^. fif. 

8 I C^T^ WJT'91% 

« I 1" 'Q V5'' ^^z^^ ^a I 

I ^f^l CW^>Q ^Rt^ I 

I 

>591 c^ ^n ^ 

I [ ^. *f. 

I ^im ^n 

«^4 1 [ -5f. 

b J c^ PQ »il^^ ?Jt>[ v£|^'v QR v<l?p||» ^Jl I QO, PQR 

c^K<(?i ^Pfft^'S^ ^fhfiz^ o ftf^z^ c^? I OT QR^?r 

^ OT 1 

^ 1 ABC ^^-1*1^ C^«l 45“ ^tZ^, Sl^T*! A v£|^*n C 

^ [^£\. n. 





bs&y 

? [ ^. (2f. 

i i I c^rs^ 

3?^c5r, f^3ic?i »i)^f5 

^l%C^ I ■ [ ^. <2f. 

I c^U mfc^ ^ ftfIS -f%f%§ 

^ I 

io I v£i^ c^T5( 1^=5^ f?^1 c^ 

i81 c^* Piftl fug^ f^fH bfc^R ^1 

[ ^. <21. 

id I c? 5T5F^ ^if& ^ 

c^im^ I 

8'5j 

e 

c^T^ c^ ?r5 ^tro ^irl 

■^i:^ »rra i 

[ Two tangents can be drawn to a circle from an external point. ] 

T 

'Y^^^ABCY^ o T f^l f^l 

c2r^T«i c^y T 

^ 1 % 511:^ I 



I OT 

I C^^ ABC A lilTv B f?P5i:^ C^?f I 

TA, TB, BA OB ^ I 

(2|3rt®l I JAO TBO C^t«l ^fel1 

«ic^c^ v£i^ I 

TA TB, ^jT^ft^'^OA OB<i|? 5[^ I 

■ .*. TA v£|^» TB I [ 88 

; •'ilTv Cf^f ’TtC^ 

5^1 I ^vii^ T ABCvil^ 

JTI I t. ft. 

I c^T^r c^u ft=^ ^ius 

feTin 5^1 I ^U% OT ^JT^ ^t?| ABC -^rj^ ‘C^W 

^ft^^ nrc^ I 


8S 

c^T5( ft=^ 

§^t?il c^z^ ^U c^T«i ^ I 

[ The two tangents drawn to a circle from an external point are equal 
and subtend equal angles at the centre. ] 



O C^^ftPrl ABC ft^ T ^Z^ TA 

TB vfl?*x OA, OB OT I 





^ e • 

(i) TA-TB, 

1'^) z.aot«^boti 
«W*I I tao, tbo 

ZTAO v£|^l ZTBO 
TO 

^Tt^tsf"AO=BO, 

“ « 

.‘. TA=*TB (i) 

< 

•il?-. ZAOT . Z.BOT (^) f^. 

% 

A ySi^X B TO^ 

« 

TA v£!^?. TB, TO^ 

C^t«l ) I 


'BWlWtT 

« 

c^t«i I 

I 

*rfr?r ^w^?r i 

QR fetPirs!, QPR ij^ i [^. •sf. 



« I c^u cj[ 

'«i-N*i c^ ^1 I [ c^l. •sr. 

'to I oA v£iTs OB v£i^ffi 

PQ, OA v£|Tn OBC^ P »ilTN Q C^ PQ, 

c^«t I 

*4 I 8*1^? fkn <2(S(t«j c^l Z.ATB =2Z.OAB I 

tT-1 c^u 

{^) ^m‘ 

(^) c^-c^i? c^t«i- 

I [ ^. <2r 

» I ^twf?r^ I 

I 

ii I C^T5( 

ft’ifr® <2t3n«i c^ 

’ifilf^f^^ ^ 

<ii^ ^nJTT’sft ‘iit b- I 



8V- 




^ v^iTn 

’T?i5r?:^^t?f I 

[ If two circles touch ( internally or externally ), their centres and the 
point of contact are in one and the same straight line. ] 

T 


A B, C^S, P 1 ^ 55 :^ ^ 

I 

OTf«l C^, A,P B I 

AP v£1^-n bp I 

<2r*rt*l 1 P ; 

.'. P firal ^^5 9C^<l >£1^ Jim?!'! "»Hf ^iI1 

nta I 

5IW PT, p ^c^if iit«fra«i I PT, 

^t<('AP'£l^(5ra I ■ [^*18 8 

PT, ^rf^?f^Bp^? I 
.'. TPA TPB ^ 1 

.*. A, p B I §. ft. 

arl^j I ffecar ^5 ^ fsrar ^ 1 

"SPS i I c^w^m 





i 1 f^=5?^ "^*f ^?nw?[ 

C^S'QpT 'il^t I [ '^. «l. 

^ f c^U ^c^?r c^ ^ 

\ 

>51 ■ f«f?i ^r^(w^ 

A B C^W (>) A B 

; (^) A yS\^\ B 

S I cwt^ t^fffi vii^f^ fkf^l ^ ^f?l^1 

C^H f^ftl ^"5 ^1%^ I ^NQ 

’ttCf ? 

J C^t^ f^f^l f^=^7;^ 

^T^l "Slt^ f^fwl f 15^^ *^4 ^1%C^ I 

IT^ ? 

'59 1 2'V3" v£i^^ 4" ■^^tM-f^P'tl 
M»f ^fe5T.C^S3i^ C^ f^^f& 
f^<11 I ' 





^•8 


"»rf^ ’"rfft’5^ f??n 'sif%^ «frRi 
c^i-cTfq^ ^^na 'sfynil asrrapcJi vii^?i CTt*!- 

’wrJT I 

[ The angles, made by a tangent to a circle with a chord drawn from 
the point of contact, are equal to the angles in the alternate segments of 
the circle. ] 


A 



QR APB P ^ 

P PO -5^ OPR vflTv OPQ 

C^T«1^ I OTt«l C^, 

(i) Z.OPR«^^t^?l PAO C^T«I, 

Z.OPQ-vii^t^?l PBO C^T*! I 

«wrii I p Tm PA I 

B ft5^ ^>6 1 

AO, OB, BP I 

(2|irW I (i>) cwiWf PA 

.*. Z.AOP=^fl^^^W, 

.*. ZPAO + ZOPA I 



QPR -il^s PA ^tTf, 

/. Z.APR-'il^^^^T«l ; 

Z.OPR + Z.OPA*<i|^ I 

.*. Z.OPR + L OPA =- ^PAO + L OPA, 

L opA 

Z OPR * z PAo = vii^m PAo c^t«i j 

(^) "SIT^T?! AOBP v£|^f& I 

.*. Z.PBO “ Z PAO^^ ) 

- Z.OPR^^ (': ZOPR* ZPAO) 

=- Z.OPQ I 

.•. ZOPQ = ^^m PBO CW I 

t ft. 

(2|«It«l 

P ft^ ft?l1 PBC 

^^5T, t?i B ftj^ij^ C^5f I 

AO, OB I 

AOBP, 

.*. • zoBc » ZPAO I [ 'S"^ 

I 

4«rH p 1^? TfRrai PBC b apjpt: p-sig Pi4fe<^ 

'irtt’f I ^Vt* B, P41I lift's PBC, PR>il^I lift's ftfiral 

I PBC, >^4^ PR'S ’ift'T'S >aTv Z.OBC, 

Z OPR I 

B irl c^ 

Ji^irftZOBC- ZPAO, 

.•. Z.OPR-Z.PAO I 



t. ft. 







i I c^, fk\ 

I [ ^. <2J. 

^ I 81».v£l^ ^^1 

<2f^t'i I 

'O I C^tJ( f^fwl f ^ Vi3^f5 f c^w 

f^n»r^ cw 1 

81 t£i^ 

c^Tcj f^t“N»r^ c^n«f?r fts*) i 

« 

« I AB Vila's AC «t^T«l C^, A 

BC^^ I [ 'il. (2t. 

^ I fS A ^ ^1%^ I A ^^US 

APX ^£IT' AQY C^ C^R P 'Q Q 

X 'Q Y ^f?C5I fit^R C^, PQ '^l^•^ XY I 

•\ I AB ^fi> ftfti ^t^(R«1 ^J1 ; v£i^l& 

c^m o c«? I «fw c^, A 

AT v£|^*x ABoq^ C^T*# OA ^5l1 I 

Ir I C^R ^JR 

^9r. fif^(T«i c^i ^ 

I [ T>1. (R1. 

3) I C15W 

vii^® Sri ^r, ^ iR. 'i 

^f6 I 

[ «f. 

io I PAB P f?[S5 v£l^ei ^J1 PQ v£|?I*s ifl^ft 



PT I PQ 5tn PBQv<|?r 

B PQ PT'il^ WfJf I [ ^. <2J. 

i i I A »ii^i B c^ ; »ii^5t?r 

c^-c^t^i p PAc, PBD 

C ^V>s D CD, P 

I c^m fjiftS ^5 

'5(f%^ ^?r c^ ^1 v£i^f5 w\ ^ I 

ftftS ft=^ ^^4^ ^"Iti ^n 

I ] 

I ABC BC, CA, AB DEF fS 

^fiii:^, Adef *ii^ c^^mfir 

90^* - * 90° “ — ^Vs 90° - ^ ^tl'^ I [ C^l. 

•% 

i8 I Ab C^U ^JT^ AC vil^fi m) I C CP 

S’!?! AP <2f?lt«l ^ AC, Z.Pab c^ 

I , , [ C^1. <21. 

id I ABC 1 AB >Q DC. P v£1Tn 

BC '« AD, Q fkf^ AAPD v£lTs 

Zaqb ^^4® c^T«l I 

[ in. C^. 

i^ I AB AC "*l4^ I ABC 

D f^=^ ^tC5l, Z ABD v£|^T. Z-ACDvf)^ 

I [ ni. 







’PWJ iS 

f^ ^ Fn:*r^ c^a: tti'^ i 

[To find the centre of a given circle or of a given arc of a circle.] 


'SJXm ABC fitn I 

c^m I 

^SffR I C^-C^T5T ^rl AB >6 BC ^T'S I 

DE 'S FQ <il^ ^ I 

DE ^ FQ CT[5{ o C^ ^f?[5T I 

o, I 

(2rsrt«i I DE, ABC^ I 

.*. DEv£|^ 1^A B I 

FG v£i^ B c ^1^^^ 1 

^^Tcvf?r 3^«rt?r®i o, a, b c 

.*. o, ABC 1 t; T\, ft. 




[To bisect a given arc.] 

c 



y' 

^Cif ACB m I 

^SW5f 1 AB vij^'s AB v£i? cf’? DC 

I oc, c c^ I 

mft c I 

AC '6 BC I 

(2W«I I .OC, ABv£,?i 1 

.'. oc v£l^ B I 

.'. ^J1AC=^J1BC, 

.*. mAC=5tnBCI 

ACB C I t. ’I. ft. 


^8 



•ii’ffS fjrfrfe fTs^t §»Rr ®5Tit 

"»rf5F ’PfiTO I 

[To draw a tangent to a circle from a given external point.] 



ABC v£|^ O ^t?r 1 T 

T ABC I 

'5(^ I TO vS^' TOl^ D I 

D DO 1 C^il 

ABC A B C^Tf ^ I 

TA vD^Tn TB 31*s^ ^ I 

TA TB, ABC vi|<T I 

«W«I I AO I 

Z.TAO ^^t«l I 

^ ^jt>rr«(^Ao ^ I 
.*. TA, A ABC I 

<2(^t«l ^1 ^ C^ TB, ABCf^^?I 

*>'14^ I ^ f^. 

af^J I C^ cm^ 



^?I1 i 

c^ «rt35 ' 

^Tn c^t^i 

«»f»t'% «rf%^ ^ ^ ifi I 

T OT 

3^*^%* 'ilTN T TP, OT^^ I 

TP, ABC *^4^ I 

«n«rfil«l (Common Tangent) I 

nTi?f 5!^ 5rt«rt?I«l ( Direct 

Common Tangent ) | 

f^^^.^prfil®i (Transverse Common Tangent) I 

» 

51W*!« ftc^«l-«t*tt«ft 

^n’tni’SF 

<2j*tt^ (Synthesis) ) 

, c^ ^'Q 

<2(^tPf^ ^1 31^ ^1 I ^ >8 ^%- 

^t^i ^lus c^'Q^ ^srft^ ^ nt'Q^I ffi, 




Wtfsifs 




»p.aM‘i-at‘tt^Wfiii »r*rfi:«it 'sreJi 

§»l»rrWJ3 fiW'l 5!^ ^ I iSHt^il nra f^55R*|HSf«t1^ 

(Analysis) I 

c^t® >3^ «t«lT^ f5It*ra ) 

^ =T<f*t 5^ I 

[Fo draw a direct common tangent to two circles.] 





^»(^iT I AB I 

A C^ (a—b) ^T3Tt<^ 

ABc^ 

c viJTN c^Tf ^i:?[ i 

BC'^BC' ^?fn BC'Q 

I 

AC 'Q AC"^*n^ ^ vHTn ^t^1 D >8 d' 

Cl? I 

B ADv£|?l BE fer^l Vila's AD'.£1^ 


BE' ^ I DE D.'e' 

I 

DE D'E' I 

«|irt*l I cb«AD-AC«a-(a—&)*/> = BE, 

CD 'Q BE 

.*. CD >8 BE ^rsiTSf 'S I 

.'. BC 'e DE '« I . 

/. BCDE 1 

Z ACB « 

.'. ZBCD«v£|^ W^T«I I 
.*. BCDE .1 

ZADE Vila's ZB ED v£|^ TOW I 

.*. DE, ^JMM^AD Vila's BE I 

.*. DE I 

^^1 m d'e' w y\-m I 

I. ft. 

I TO5( I 

• • 

. v£)^ (^^) ft^«^«i-«r®rf4^ fti^ i 

ftc?R«I I 'ift^l ^'Q DE ’>*14^ d 's 

B ^41^"^^ I ?TTW"aD vii^'v BE ; ^smK^ DE^?| 

AD BE TO^^«1 I 

v£|^ BC, DEv£l^ ferftc^r, BCDE 

I 

.*. CD = BE=/>I 



5fitf5rf% 

AD 'SWn be, AB 'il’ft 'TtiTSf AC = AO—CD - 

a—b ; ■ilTv Z.ACB->i|^ »|5IWT'I I 

t51 ^91 «, ^ (data) a—b (Ac) 

’trf’Tfl'C'? B BC 

"»(>^ 1 < 4 ^ uft’t (Retracing the steps) 

'*1^^ jr*« ^915rra I 

I ‘■9^ ^ ^ >9^15 f‘39 ’1"%^ ^fc? ®?tW9 S^ 

5WRI*I ^' 

I 

• [To draw a transverse common tangent to two circles.] 

%S^®I I ^'Q DE I 

(a) d v£)^n iB) E I 

AD BE ^TT^«(% AB I ■ 

i 

AD lilTv BE DE^^ Sit I 

.*. AD BE I 

BC, DE^ii?! fetf^ ADi:^ c 

BODE ^T?|^C^3r I 

.-. CD«BE«^)| 

.'. AC = AD + CD = a+ 6 ', '-*1^* Z.ACB = I 

<2f1%*ra c% A c^ ^f?r?il AC - («+/>). 

«T^ BC I 

«rf^ ^'Q^n i 





I A B c^ar. 

•ilTv a^b '^Jt^^' I 

’!t^1I«l **^4^ I 



I AB JTs^vg. I A 

(« + />) vii^*N B vl|^ 

BC BC' I 

AC 'Q AC' fulfil D 'Q d' 1%=^- 

I 

ABifi^f ad AD^^ ^^ir^?T5T 

^filirl B BE t1^ I 

v^?in AD' ^^T?[ f^nfr^ fw:^ ad'^ 

B BE' i 

DE 'Q d'e' I 

• • 

. DE ^5^1 d'e' S«T| ^Z'^H ^T*(t?[®f I 

'2W*lJ C’K^IJ AD-a, <aT^ AC-a+6. 

.•. CD-AC—AD-a + /j-a-6 = BE, 
vilTv be >6 CD 

• r 

.*. BE 'Q CD Tf^^t^T 'Q | 

.’. BC 'Q DE ^ I 

BCDE vil^f^ I 


fri Z ACB «v£l?F TOW j 

* 

BCDE I 

ZADE vflTv ZB ED vfi^-TOW I 

.*, DE D 'Q E ^ ^f?|5r, 

DE Wt?l«t I 

v£it?fi^*r w ^ c^, d'e' w 

I ft 

'Bwftwrfs I ^ I 

affe^ I wr^j c^ fS® ftiTft 

(i) f5 iii^Sl I 

yrf^ 'Si^^ 'nrc^ I (5^) ^c<a 

('=>) C^W-W, (8) Vila’s (l) 



(^) W DE 

d'e' &RI nta, f¥« ( a+b ) A c^ ?|!%I '!rf%^ 

f5 B AB ^J? sitfl C^I ^ 'Srf%^ 

B ^'51^ ’Tf® 4^ f^Bt® ''rf I 

’itft®‘i "^Pp? PTO ®^p6w® »iT*(tK'i 

’W(>^sf fW "»t>f^TOI® ’i’Tf’PSJJ ^51 PT 

^S1 I 4®!® f^srfB **14^ ^St I 



(o) Cf<f (a + b) ^mtw? A CVW 

^■5, AB 51^1 ^5(1%^ 3T^< ^C!( I 

jrr«rr?i‘i ^ >i?5i.jrfsrf?'i 

(8) ^ *15"^ p (a-b) 

A C^s ’ffwl 'Slft^ fS B AB 8lt51 '8(1%^ 

'Q fw^i y£\^\ B ^ \ 

p ft=^ f^fwS fer^n 

* 

»!?S1 ’rwt^t'l **t4^ Jisit*!^^ 5?[ I (O) .£I<J gt? 'il^^I'S 

»rt»rm‘i ^ Tt5 ^11 

(«) f5 ^®i?ffB? ■sraj^i^- <!rrf!isi8i 4gf5 "'iHg'S 

*rfi3 sn I 

•31^4? c«f<ri C5|, 4gfB 'sj’t#? <irrrgt8i, 

*IW?(*I ’’•H^ ’Tfl^ I 

*r3[**Rr #:8i, f^sil^ *rWRi*l ■•r# 

fs^ *ra"^i[ c^ gfiirsf, 5rwt?i*i "*r4^ 

^ w?Rr '^!’*i 4 *iWt?«l ■*r^ 

'ii’pfS 'st»i?rfN 5it«rt?*l 

«i%5 *tlCT *r| I 

fTO ’Ri’Ma ^tf^w «(tf%c®i FfftfS ’rf«(t?i‘i **rfg 
*r$^ ’Ts,^ '>i'fcg ara aft^i ^tciRi Jrf*ff?«i 
•»rfg-’i^«fTf'S «rrcg >flTs w ^ '!?»raf65 
's^gjgc^ «rfrg, ^1 ^ ^ i 



<2tWfW SFItfsff^ 


_% „ ON 

i I 1*5" fS ^ 

2'5" p f^ ^ I 

^Tfnin f^'^il 'il^’v 'Sfw I 

^ I 3F|5(t^H ^ftiri 

^ii^6t ’^’f^ I 

’itc? ? 

(i) vm j:ww ^ I 

(^) w '®r^s~«tf ^ i 

,('®) I 

(8) ^•Ri6t?r ^Tc^ 1 

((t) «ifTC^ I 

8 I 1’5" vii^-v 1" C^ai^?[ 

’rflr^T®! r, 2*5", *5", 3" 

d I ^TT^ 1" 'ilTv 3" ^^C5r ^.?TCTf^ 

c^^5i:t(^ ^ff^i 2" ^t«rf^«i. 

^ I 'ii^N ^^^f9T?r I 

'i* 1 ^ .1 

[ A 'ilTv B C^ I AB 71-^ I . 

A '« B %1 CD vHTn EF, AB^ll^ 5!^ fetR, C^ ^^^1 
T[<itt3R:^( C >Q D v<|?r; E >0 F C^if | CE* DF 

] 



I 

^?i5t c^^f i 

b-1 fsifwS p vii^N QR 

3=iti(t^c, ,£1?^T«1 C^ Z.QPR W^«| I 

:» I ^ P ^%fCl, QR 

^^6! ’TM?f«l «2t^IT«l C^ QRC^ c^’l 

wr C^’^TC^ R f^=5p5 ^ ! 

i o I v£|^f5 C^5g O f^fl '^‘^^ iil^fS «|<if5l 

A v£l<fl B C^^f I «f^6l CTJ, A B 


c^t^t (i) c^rat^i (^) 

Mt ^ti(1 V[T^1 ^’SF^ 1 

(>) 

■% 

(Sfc^T^ ^ft5i ^5 ^tw nrRj 

^1 vfi^tR^.) c^xm \ , 

• (^) viitiiren RiRfl c^-c<pt^^ 

* 

^l%c^ ntfifi:^ Jw^j'Q nt'Q^i ^rn i 

^5(^<il^, c^-c^ti? (Independent Data) 

v£|?pfg I ^^1— 

(>) 1%s# C^>Q?11 <^(Tp|st^, 

(^) nfi[% vQ ^r(^t< CW'QUI 

(^) 





(8) nf^a %na 4^ 4^16 « Sata 

cweai atfai®! i 

’fia aaa oral art^a ca f^jrfs ®»rti '®tai 4atfaa! 
»f®a *rtra I 

fsww 'stHoas asraadfe *PMa*W 

i I ^f5 fafal f^’tt^ fsa^caa caiaa aspma—fa=5aiaa 
aiiata^ caata sia-aafaa®a i 

^ I 4ajfB fjtfa^ aa^i caatra 4afBftf?S fa=fc« ’riaai ’afa^ 
5 ^a^aa cataa aataaa—>5? fa^ic^ 'afw caarSta aa i 

«I 4^16 nfa^ cata "af 

f^5 ) I 

8 I Vf|^f& firfwfe ^ ^tJTTm 

«I v£i^f5 ^ ^1- 

'Q ^fTWr«(1f ^ i 

'i> I f 

Vila's c^^tfS i 



> I ^ <11^16 ^ 'sift^ ^ c^ 

c^ ’Ri*i c^r<rf3 ®»Rr ^ i 

[ ’TvC’IfaW-CK’rf? CT ft=5p5 

fJtftl c^t^rtf&c^ cf'f TOi, ^1 c^ ] 

»I f^^fS %1 >4^ ^ I 

o' I 5^ ^ C^ ^ c^5t 1^1 >15*1 Ciwtt^ >4^. 

fjrfwS >4Tv 'i of^ ^’l?! <4^ 

*rt5 I ' 

8 1 -4^ f3 ^ CT5I ^»R[ >4’?f6 ^'St^ 

’wt'^ 4^-, CTfJi Tf? 1 

[ Jiw®— '(ra^iH siv»Rf%«t'a^ 

>8 c?i^?[ f^i<^ 

^Tv 

C^C®T?[ O C^^f I O, c^ I ] 

t 

I '^im 2*5" 2" c^5- 

^j^<rr5( 6*5"; ^ ^Rr^ 3" ? 

i£i^f5 I v£it^n ^ »rf^ y 

^Ri^ ’sg^^ ? 

^^4 ^Rirl I '2t^t«i c^, ^'tffi ^^T5{ 

JT5lts^ f ^ nTc?[ I 







I EF AB v£l^*s CD ^'Slt^t^ 

7[ii!;\l!^j:s[ p vQ Q C^W I 


BPQ PQD 

po Qo 
^1%^ ^?r I o f^p5 cm 

O ^^AB, CD«ilT^ EFiil^ 

^««rr3Fr^ og, oh vfi^^ ok 



^5ri%\S I 


«W®I I po^^ §n?i. <2[^^j^ ab ef 

.*. OG = OK. 

OH=OK=OG, 

.•. O OQ K H %1 

^ ab, ef *il^l CD^^ G, K vilTv H 

I ^t?«1 OG, OK v£lTs OH 51^ I 

EF*ii^^n^ ^/m'' 

o'l«og ^ ^^ I 

c^^K Sn?r f^^l ^Tii i’ 

9 1 t£l^5t ^ ^?[ C5R 

^»ra ITR^ C^ 'fl’FfS 'fl’fSt ftfwl f5p5TO 

^ I 

i« I f%5i5l JiaTOtvt^t c^ ^^fS ’Tsrt^t^t sic?, ^Ttft»|c^ 

5pfiiTl >41^ fg '«w;i i >41^ ^ ^ *itcg ? 




c^t«i f^fwfe c^ti:«i?r >Rtsr ^ i 

[ On a given straight line describe a segment of a circle which shall 
contain an angle equal to a given angle. ] 



^?r, AB ^£1^, /_p v£|?pf5 C7f\e\ I 

AB c^sr 

Z-P^^ I 

I AB A f^55ir®Z.P^^ Z.BAC 

I • 

' f 

A 1%^ ACy£\K AD I 

AB ED ED OT 

ADi:^ D f?i=5i:^ c^jf I 

■ Dl^ C^m DA AHB I 

^1 AFB ( Z.BACvfl^ 

I 

(2f*It«l I BD I 

ED, AB*il^ 

.'. EDvil^ ft'lA B 

.'. DA-DBI 



D c^m DA ^s[fir5 

B I 

C^(^ AC, AD 

/. AC, A I 

.*. Z.BAC AHB c^«i I [ 8» 

Z.BAC •* Z.P ( ) 

.*. AHB C^«l* Z.P. 

AHB 1 ^• 

^njfiwrfs I 

['♦rfi[% c^-c^5T »ii^ 
v£i^f^ ^ri c^*ff^ Pifw^ 

1 

] 

^ I C^'Sal ^P(, ^^\— 

(i) ^ d)^f5 ^ I 

(^) feaf% (altitude) 1 [ ^, <2^, 

('fi) ^mH Wj 1 

(s) m ®T^ I 

(d) f»ta:^'6 ^Pra c^wPi=5^ I 
(^) c^t^i I 



I ^ BC ftfwl ^i»r 

c^«i Pnr.t^tc®f^ a^^rrsT i bc x 

^ cx^?r fe’H <ii^f& ^'"T 
c^«l ftftfe I B c^s ftfwfe 

C-fC^ Y 

c^ I CY ^fwi ^[^N»tftc^ A c^^? 

I 

AB, AC I ABC 1 

<2|«rt«l I XY I ZXYC =f^rfir^ f^S7:^TS = .ZBAC, 

.*. XY iilTs AB ^?rf^?lt5r I 1%^ X, BC^? , 

.*. Y, AC'ii^r by =ftf5l I 

ABC I t. 1%. 

I 

(tr) I 

9C 'fft, /.A P»m?r^Te! <ilTN K I 

I Z.A 
^^1 BC 
lil^ BAC 

A 

c^t«l 

3Rt^i I ^T?r A 
BCvfl? I- z.A'ii^ 

TRtaR ^^^-C^t«l" 

ftPrS 

^•v»t BDC I 





B C^m 'Q K vil^ Frn 

BDC D >6 E 1 

BD v£l^*. be BAG A oq^’> C5J 

^f?[^ I AC ^ A C I 

^t^l ABC A'BC I 

<SW®I I DC ^ EC I 

ZACD = Z.BAC- Z.ADC = ZA-iZ.A = ^ZA“ Z.ADC I 
.*. AD * AC, 

/. AB + AC=AB + AD“BD = K. 

.*. ABC I 

<2(^t«1 ^J\ m a A BC^e f5K<^ ■f^- 

Bc Z.A v£i^“>. ^ 

I 

I ZAl^ Vila's 

I 

§n?r, /I A^^ 

'^'^U bac 

515<T; 'flu's 90° + 

BDC 

B C^35 d 

^?ri BDC D c^ i 

BD bac A C^Jf 

I AC I ABC f^<Tl I 



I DC I 

ZACD = /.BDC- Z.DAC«90‘’+J-A='I0®-‘* I 

Z.ADC = 180° - ^ BDC = 180°—( 90° ) =90*—- 3 . 

Z.ADC--.ZACD, 

# 

.'. AC=AD, 

.:. AB - AC=AB - AD = BD=ri I 

ABC I • • t. f^. 

« I ^T1, BC X CW'Q^I 

^T[i{ A AX, z B AC ^ j 

(t 1 v£i^f& 

i c^t«i I 

^59 I 15". fl^ 45° C^«l-f^f*rfe 

^'^vA I 

I 2" fK 120° ^-s^t 

I 

, k 

■ b -1 2" fK '^I’ffB »iii5fc?(«rRr ^»ra 90° c^'i-ftfnl 
■ 

5 I f ft, CJf'e^l 

I ftftfe ^ft^ ftfti ftr^ji^t^i-ftftrl 

1 fii^?[ ^ft, ^ft^*v^?f c^t«i fti^sr^t^i 

CJf'QTlI ^ I 







CTfSJ 

c^3jft ^rsfSrfirS (inscribed) ^1 

c^3f^ ^t^^irRrs (circumscribed) ^1 I 

c^T^ ^ 

c^xm 'ii^* c^ft 



(Inscribed Circle In-circle) ^ffTi ■^, vij^^ 

'Q ^^UtapDl ^(^S??15a (In-centre) 'Q 

(In-radius) ^ I 

^ (Escribed circle 

Tl Ex-circle) vi c^m 'S 

(ex-centre) ^8 ^rf^'jWC^ (ex-radius) ?5il | 



w 




'S|f^ fI 

[To circumscribe a circle about a given triangle. ] 



ABC I 

I 

«H|?51| AB vfi^v AC'^^' : ES 'ilT^ DS 

i 

SA I 

S SA ’^1%'^ I 

vfil A, B 'S C fel I 

•BS '8 CS I 

(2|?rt«l I ES, AB v£|?| 

^.'. S, A v£|<it. B 
.*. SA-=SB I 

sA«sc I 

.*. SA-SB-SC I 

A, B ^ C I ft. 

af^ I ft^TI 

?|C5| CTOf5 ^Wt3FPI IVn?! 

I 







[To inscribe a circle in a given triangle. ] 

A 



ABC v£l?pf& fsif^S fai^ I 

I 

^5||^ I ZABC ^ Z.ACB Bl >0 Cl ^ 

. I BC ID ^ I I C^ ^f^?I1 

ID I I CA 

AB v£i^ IE v£|Tn if 2fT^ &t51 1 

(2|5rt®l I Bl, Z.ABC^? 

.'. B\ y£i^ AB BC 

.'. ID-=IF I 

m ID = IE, 

.'. ID**IE = IF, 

I c^ ^finn id e',0 f f^=5 

finii I 

^5(T^, BC id ^jr^iT^^f'^ D ^ 

I 

CA v£|^ BA E F 

I 



DEF AABC 'il? 

I 

.*. DEF, A ABC ^f'% I t. f^. 


^PWT 

vfi^fe I 

[To draw an escribed circle of a given triangle. ] 



ABC AB '8 AC D '8 E 

I 

^'SR C^5l BC AB 8 

AC ^**1 bd 'S cEi:^ i 

■ 

Bli v<1Tn Cli Z.OBE ABCE C^ 

I 

BIi iilTs Cli, li CfW I 

BC vi)^ ^*Ri iiF I 

li C^ C^® liF ^ I 

BD v£1^’n CE ^?1 W3pi:^ liH l,G 1 





I Z.DBC v£l^ 

.: 11 AD ^ BC I 

/. liH = liF. 

<21W ^ liF«liQ 

.*. IiF^ljQ^ljH. 

i; IiF^m< 5|t?| Q H 

^t^T?r, BC, AE^Tn ad IjD, liE IjF 

FGH BC, AE ADl^ F, G H 

I 

^S\^^ BC <ilTs ^ ^V-l BD 

>6 CE C^ I t. ft. 

^gg^j I CA ^ BC 'e ba ^x»\ *»*i4 ^ftm. 

AB ^ CA 'Q CB ^ft?l1, ^T^'Q 

I ^^T* c^tst 

•» 

ftcsr All ^ft^l «t^it«i c^ aIi,'bac 

I c^U ^^fttfNQ?p i£i^-s 









[ In a given circle to inscribe a triangle equiangular to a given 
triangle. ] 


P 



ABC O v£!^">. DEF f^fwl i 

A DEF»ij? 


I A ^>6, 

AO PT, AOvi|?l I 

.*. Pt/aBC I 

A AB ?p^ APAB, ZDFE^^ 7^^ 

A AC AT AC, ADEFvf)^ 

■ 

7\7im I • 

BC I 

^T^1 ABC I 

(2f*rt«i I PT, 

ATAC-vil^^^ A ABC, 

APAB * Aacb. 


85> 





Z.tac = Z.def, \_^'^^ 

Z.PAB = Z.DFE, „ 

.*. /.ABC=Z.DEF, 

ZACB=:^DFE, 

.*. ^^[ftfeZBAc^'sr^fnlZEDF ; 

.'. AABC, ADEFvil^ 

I t. ft. 


^ftftft^ ^ftr® I 

[About a given circle to circumscribe a triangle equiangular to a given 
triangle. ] 



A 



^?1, PQR ftfti O vilTv DEF I 

PQR nftftft^ ^ftTii 

I EF Q '8 H i 

O ?IT>lt<OR OQ C^=l, 

Zpor- adeg, 'iiTvAPOQ- Zdfh i 


fS ^®4 

P, Q R BC, CA AB 

ABC I 

ABC ftrfll I 

<2W«1 I Z.OPB Z.ORB WW, 

.’. PdRB 

Zpor ^^l^•^ Z-Pbr 1 

ZDEQ i£l^’> Z.DEF ^*^^1 

Z POR » ^,DE Q, 

. .*. ZABC“ZDEF1 

/:acb=»Zdfe, 

.*. ZBAC-^^P'il ZEDF. t. 3!. f^. 

i I 1*5", 2" 'il^N 2*8" 

^|%?11 ^^Til 'Q \ 

^ I 3 C^s fe, 3*5 C^s f^s 4-5 cm 

\51 i£\^f& 1'5", 2" 2‘5" 

) 

h 

(?p) «|T(Tc| 'ilt 

I 

81 c^tJT ^wz-^wz^ c^ c^-(r«Ft5i 

'il^ ^1 ^T^'^fif ^n 

C^ I 

4 1 ABC BC ^Hz^ D *^4 



;i'Ws 

«RTe| BD v£|^ CD^^ AB ^£\^\ AC^? 

I 

'59 i r ^TT5rr^<?[ T® 

v£|^“s ^ I 

Wj «1^T«1 ^?r 

I ABC I li, BC *^4 ^f?[?l1 

’5if^^ <2t^«i ^ c^, a, i, ij v£i^t w 

I 

b-! v£i^^ C?*{ 

C^T^l 30® v£i^t -45® I 

5 I ^rf%^ ^?r c^*^ 

c^te| 60® 30® ^?[ I 

io I C^T^T C^T«1 

cw'Q^l ^'tfkx^y ^?r I 

5^1 'ij?^ c^'6^1 

^1 * ’ 

5>^ I ftfti 

c^i5i ^^mt?r i 

9 

I C-^ Vila's 

C^^l C^t5( ^ ^t9, ^T??1 

^tc^ I 

i81 iif? ^Woi^m 'Q 

'^t 1 vn^ft fSrfiffe I 

[ 511^—TO ^?I, ^^?T C^ O I O fJra1 AC BD ?(Jt>m 



^ 1 AB, BC, CD 4Tv DA I ABCD 

f^fTfn I ] 

I I 

I 2" ?W.AB^ii^ ^?i 

» 

AB^niT ^*r? E ctf'e^ ?r^’5!|!arf5^ 

^t? vii^fe c^rs? 

EV^ I 

ib-1 f^rfF^ ^ ^tt%f^Pf^ ( Minimum 

Area ) vii^fS ^^fc^iT I 

I v£i?sf& ^^*rr?:??r ( Quadrant ) I 

^ ^Tv h ?tC5T, C^ 3n^=2h^. 




'©o 

1 

C^ (^) nfiff^f^ 

[ T6 (1) ■ inscribe, or (2) circumscribe, a regular polygon in a given 
circle. ] 


ABC ftRil O 

1 

1 

%?R«I I ^C5T^^ ABCD---4^f& n-^*v^^ 





/. ^J1 AB = BC = CD • • 

.•. m AB-BC«CD—t’^Jtfw 

360 ° 

.*. C^?:^ Z. AOB = L BOC * Z.COD... 

n 

’IT'S?! C^ I 

(i) ^61^1 A, I 

360 ° 

C^im AOv£|^ ^f?f^1 OB 1 

n 

AB v£|Tn ^J1 AB^<I BC, CD-'-t^Jtf? 

Wt^f^ ^ I ^T^l 

<2W«I I Z.AOB = ZBOC* Z.COD..., 

.’. Z.OAB 4-OBA = Z.OBC + ZlOCB = Z.OCD - 1 - Z.ODC... 

ZOAB-Z.OBA, ZOBC= Z.OCB, ZOCD=Z.ODC - 
.’. Z.OAB = ZOBA= ZOBC- = Z,OCB = Z.OCD*= Z.ODC.,. 
.. Z.ABC* Z.BCD = Z.HAB = ••• 

<i|^N AB*BC=CD= - 

.*. ABCD...^^^® I 

(^) ABCD...^3g^( I 

A. B, C, D...f^U%^ ^««rfaKT!l PQ, QR, RS, ST-- 

I 

PQRST...^^^fB I 

PORST^.f^r'^i? I 

<2W*I I ZAOB « ZB0C« Z.COD--- 

.*. ZAQB« ZBRC*... 

^ Zoab«z.oba«z.obc*z.ocb = ... 

w 

*i5^Z QAB - Z QBA« Z RBC ■= Z.RCB- 


• • ■ 






»il^? AB-BC=CD= ... 

.*. AQAB-ARBC= ASCD= • 

.*. AQ = BR, QB-RC, BR-CS, RC = SD, 

T^-% 

AQ-QB, RB-RC, SC-SD... 

/. AQ«QB = RB = RC-=SC = SD^ • 

.*.* QB+BR = RC+ CS... 

.'. QR = RS=- 

.’. 1 ’ ft. 

V©^ 

vfl^fB (i) VQ (^) 

^ft^>tR I * 

^?r, ABCD ••• «i|^fB ?r^t^ftf%^ AB, BC, 

CD...,t^.^T^ I 

^ftl^ I 

D 





^80 

I ABC BCD BO CO 

•^? I O I 

^T^l ^C5f, o C^ I 

(i) O BC OP 51^ fer^T I o 

fitaft«l I OD I 

OCB ^-^X OCD 
BC = CD, 

OG I 

»ilTN Z OCB * Z OCD, 

.*. Z OBC = Z ODC I ( 8 ) 

ZB = Z.D 
Z.OBC = iZB, 

.*. ZODC=^Z.D, 

.*. OD, ZD v£,^ 

o AB, BC, CD---^t^^ ! 

O C^S OB fS AB, BC, CD--- 

W «SW«I I c^n:^ z.a = z.b*Z.c=z.d .i 

viiTv OA, OB, OC, OD'-'-^l^ittaK^ I 

.‘. Z.OAB* Z.OBC* ZOCB= ZOCD« Z.ODC= • 

.•. OA«0B*OC*OD = •• 




C^\f^ B,C,D...f^1 1 

<iit fit I t. ft. 

^ .1 vii^ft ftftt 'Q ♦rftf^ft^ 

1 

I 

=60® I C^TM 60® Z.AOB 

'®ift'i I AB 'ii^fB tt^ 1 thrift] 

^1 ftfts (i) ^ {^) 

'«H'5if^ft^ 'Q I 

[ = 45° ; = 30® I ] 

t 

'» I «f^T«l ^ C^, C^T?! ^Tf% 

ft I C^, ^f?RTT^t*(^ ^B5^?r 

^ I c^m ftftS 

^ ^ft(T3pl^ ^7 'Q ^ «f^t«l ?R C^, 

(b) ft'l«l I [^. «f. 

. (^) a*=3/A 

^ I fill ^ft-^*v^?r 

C^«r fn^SC^W^ ft'l*l ^151, <2(^T«l C^, 





^8^ 

I C^T5I v£|^ ^ ^ I 

i 0 I t^TfW 

(i) 'Q (5) 

c^t?T ?T^?r «rff^^ I 




=^^tTf?1 ^it’f §?t?:sf^ 

^jTc^ I <2i?:^r^ nf?% bftfji:^ 

^5t of^l c^ ■si?:'®T^‘ 

(Approximate value)— I 

j. 

t^t?( ’^ts^ •tt® 3*1415926 

3| =3*142857, 3f W.’^Wl 

^Rff^ '« ^Tteyf? w ( ^^ ) Tf?Il 


I 






/. X = TT X 2r = 2wy< r = ) 


w 3*1415926, 3*1416, 1%’^ 3*142 

Fff% ^f*fm 

irfsi I 







( C’^35^^ ) 


c^m o S^t?f 

AB, v£lt y/'^’s^rj^F 

p «pf4 I 

WfwfN * w AOAB =n.iAB.r 
*=-2^\'W.AB , 



= 2?-. 1 

‘ilt ^^W 1 I •^T ^?1 

^?i1 

'Q f C‘5?l vrffiis^^ I ^?ftv 

’1‘^ri v£i^ c^ 

^tf^r ^^1 m ^11 nR[%i 

^^lTi{ '^^'i I v£i^*s 




^'Q^^TRI ^Flf% 


• • 

. C^U C^T«1 1° 

^^f^I-?rio x( ), 

v^ITn jr-Jo'X( ) | 

C'^m fC' 4 T «1 D“ 


i*f^T=X nfiiPf)= 


X27r/' 


ir D 

iso-'’ 



^88 




»ilTN ^ X ^Tf%) = X X r 

=^x ^Xr 

X ( ) X r. 

OACB, C^ O, OA OB ACB 

^fvU*ni c’pai^ -^^«rf^ (Tspn^ - AoAB«ii^ i 

i I 2 ", 2 * 5 ", . 4 ", 8 " 

^ I ^ ^ 1 * 6 ". 2 * 8 ", 5 ", 6 " 

I 

vs I C^t«l 30 °, 45 , 60 

vii?*x 90 ° v<iTn ^TOf^ ^<«rfap^^ 1 ". 1 * 5 ", 2 * 4 " 4 

C’papR I 




[If two triangles stand on equal bases and have their vertical 
angles either equal or supplementary, then their circumferences are 
equal. ] 


AB 'e 

DE ’Rt^l 

ACAB 
vf)^*s AFDE Tff'Otll- 





C F (i) JRfSf, ^ ^ 

a^rri c^, ’ffirf« ^(6 »ra’M?i i 

'VIV*! 1 CA3 <4^" FDE fa|'§^SlV4 *1 file's ^fS 5RJI 

■ 

O >6 P I OA '€ OB, v£)^* PD 'S PE 

-1 fksj (conjugate arc) G ^|?11 

GD GE ^ I • • . 

(i) Z.ACB = 2lDFE, 

Zaob=2Zacb*2Z.dfe* Zdpe, 

.: Z.OAB+ Z.OBA= Z.PDE+ ZPED I 

• 

pPl OA = OB, v£l^“v PD«PE, (?Jt^T*l") 

.*. Z.OAB = Z.OBA, >£)Tv Z.PDE-Z.PED, 

/. 2Z.OAB-2Z.PDE .-. Z.OAB-Z.PDE, 

Z.0BA= Z.PED I 

bAB v£|^l PDE 

Z.0AB=ZPDE, ^10BA=Z.PED, AB = DE; 

..-. oA=?jTw" PD. 

.: .0 CAB-©FDE I 

1=^) * ftC35 Z.DGE vATn ZDFE 

Z.ACB v£|^V ' Z DFF 
\\ Z.DGE = Z.ACB. 

.-. (i) <2f3rr«l © CAB = © FDE I t. ft. 





^ I ^r^iR 

[ In any triangle the perpendiculars drawn from the vertices to the 
opposite sides arc concurrent. ] 

ABC A B 

BC 'S CA'il? AD 

^ BE I O 

I CO ^t?n B 

ABz;?F F c^ff i 

C^, CF, AB»ii?f I 

(2fa[t«| I DE I 

Z.D Ze 

.\ D, O, E 'il^v C 
.*. ZOED=ZOCDI 

Zaeb = - Z adb, 

.*. A, E, D yUrs B | 

.*. Zbad= Zbed= Zoed= Zocd i 

z AOF==f%'2I^n C^T«1 cod i AOF COD 

C^T«1 AFO=^^i c^e| CDO=^^ W^t«l I 
.'. CF, AB»il^ I 

o i ^£i^- 

I t. fe. R. 

vat Sn’iwi?! ( §•! 8) cw^^n I 

I "511%^ 

(Orthocehtre) I O 




(Pedal Triangle) i fkii, DE, EF 

v^l^•^ FD DEF 1 

I ft’rtl'® Tf^? ci^, 

[ In an acute angled triangle, the perpendiculars drawn from the 

vertices to the opposite sides, bisect the angles .of the pedal 

triangle. ] 

* 

ABC AD, BE 9 A 

CF BC, CA AB^^ m ^^^11 

I 

DE, EF, FD I 'siTsiil? DEF 

I '21W c^, ad, be 6 

CF zlFDE,2lDEF /_EFDl^ I 

«|5rf«i I ^ o 1 

2lOEC-t iCODC=^t-TO^tcl I 
.*. o. D, C E 3Ri7^:Q 1 

.-. Z.ODE=ZLOCEl 
vi^N ZOFB + z ODB =^t I 

. . B,‘d, O, F I 

.*. z.odf=Zobfi 

Zbfc -xi^-v zbec <211^1?:^ i 

.*.’ B, C, E vfi^t F I 

.. Zfce = z.fbe, 

.'. ZlODE = Z.ODF, 

AD, Z.FDEvi|^ 1 




awf'l ??I1 5[r^ W, BE CF 5|«ITaFW Z.DEF >a^'^ 

i. EFD'il^ I t. R 

[ The orthocentre of a triangle is the in-centre of the pedal triangle.] 

^ I c^-c^u ^ c^- 

^ C^t«l I 

'© I BDF, EAF EDC 

m 'A^'n AABCiAiT I 

8 I far^ii c^-c^R ^Wi 

^^1 'i' ^T^Rl I 

[ The perpendicular drawn from the orthocentre of a triangle to one 
of its sides and produced to meet its circum-circle is bisected by that side.] 

'5[U{ ABC AD, BE, CF mm O C^ 

I PQR 

P, Q R i 

€|^t«l C^, OP, OQ or, □■, E MX F 

BP I 

(2[«rt«l I Z. ODC + Z. OEC = 

Z BCD « z DOE'A^ 

= ZBOD I 

ZAPB *= ZACB = zbcd= zbod I 

BOD y£\'^X BPD 

^ Z BDO « Z. BDP, (to^R) 





^ 8 ^ 


Z.BOD = Z.BPD, ( «rsrff«r5 ) 

V^IT^ BD ^ I I 


DO = DP. 

^ OE - EQ, of * FR. f^. 

(t I 

[The distance of a vertex of a triangle from the ortho centre is double 
of the distance of the opposite side from its circum*centre.] • 

ABC A, B >6 C 

AD, BE >9 CF v£1^*n O 

'Sfm 8 S SX, SY v£lT>. sz 

BC, CA ABvfl^ 1 «prr*l 


AO »2sx. BO =2 sy CO =2sz. 

^CWPSl I A AK ^ 

^ I BK, CK. OK ^ 1 

<2W*I I S v^^-s SX, BC 

^ 

.*. X, 

Y vilTv Z CA Vila's ABvil? 

I 

Z.AB K = vil^ - ZAFC, 

/. CF, CO, I 

ZACK Z AEB. 

.-. BE. BO, CK'i;^ I 

.*. BOCK v£|^ I 

.*. BC ok 

I 




o 

t 




OK, BC'il^ ^^(TpPlX ftnl I 

AOK S v^l^N X KA «i|^*s KO ^Tt^OT 

.'. SX«^AO. AO*2SX. 

<iiH% Ba=-2sY cp «2sz. t. fe. f%. 

i 1 ABC ST^f^O^sr, <2P^t«l Z.BAC Z.BOC 

I 

^ I ABC O, v£|^n a AK 

«(^«1^ C^, BOCK OK, BCvil^ 

■ 

I ( 4 <2f1%®1 C?^ ) I 

c^ I <2mt«i ^ c^, 

a-ft=5p5 C^ vij^ a^'S (Pit 

c^ I 

81 ^Tfc^? c^u ^ ^8rf%^ 

^pjrf^ vQ ciT^ ^fir- 

4 I ABC O ^^fA\ A, B, c O 

c^-c^ ^»nr » 

I c^5i ‘iiTN 

airsTC^ »tft^r?Ri »r»rt^ i 

11 c^ fafft^ ^ >ihpn sref^ Rit«tsw4 

£^a(f^-^NWfc»f c^ faffsf ^ns ^n, ^ « ^5t ^5f9f(6 Ji^'jpt i 

*r I ft^cara swfH <fl^s. *tftt^5 c«r«?ri 'srtt?, 

Qi^fB ^ I 






» I CW'Q^I 

io I fi|^t«l C^,f^fwl 

*s 

i i I ^T^3i? c^t*f3i^^^ ^f^:- 

ntw- 

I A'^( I 

[ ABC S ’fRl^^gi, O X , BC 

wf^^l SA, OS v£|^‘^ AX AX.OS?:^ Q C^Pf 

^|%5T I AG OG AH H 'Q K I SH, XK 

^H\ HK, AO AH ^T^ /<OAH ; SX, AO AH 

.*. HK AH*'^ SX '6 ^SIK 

SHKX A^ =^twR[^, ^^1H ^<^11 G fn^'^ ^tlH I 

.■ XG —GH = HA1 .'. G AH\ SO^^ I 

.*. O^ G Ar^ S I ] 

I I A^f^ 'S r^Hll^n C^'Q^I ^^th- 


^H I 


[Oiven the base and the vertical angle of a triangle, find the locus of 
its orthocentre.] 

^Ht ABC fai'fl^^ BC AH"'. f%^S- ^ . 


C^T«I A C^m'\ I B AH"s C 

^<*(T3R:^' AC AHX AB^^ ^^H BE AH"'. CF 

^ o c^ hIh^ I ^^?in 

O I 



O ktlH I 







iafirl*l I ZAEO + L AFO -^[1 w^H 

.•. zeof + zfae=^ WTf‘l"=180°, 

.•. Zboc = Zeof-180'—Z-Fae-ISO'—A. 
Za i 

L BOO'S JP^ I 

Bc 5frr?t >s’Ff& m, 




c^‘i=i80°—A, '5i€ti 




^ I ffsi s ^c^T*! CTS?) 'srR?, 

C^fZS^ 1^4^51 I 

•« 


[Given the base and the vertical angle of a triangle, find the locus of 
its in-centre.] 


A 



BC ySi^X Z-Avil^ 

abc vii^f& i 

Bl Cl, ZB Z.C v£l^ 7[^- 


i 

m 

Z.Bic«90®+ I 

•b. _ 

/. BC FT’!, ^^tN*r^ C^T«l 90® + — 

I t. R 

i v£i^fg ^- 

C3im i 





Pf?;r^«l Z.A-f^fe ABC AX, BY ^ 

cz ^^TRtai^ q f^=5j^ c^ ^Rnitcf i 

G f^=55j I B' D X E c 

AB v£lT> AC JT^lt^iirsT GD ^l|?t GE 

Bc:^ D Vila's E c^ I 



atirt*l I GZ = 4- cz, GD, BZvlf?J 1 

/. BD-^BC I 
v£lt?[v% CE-^BC I 

D ^£1^? E, Bc '-i)^ I 

DG EG BA CAvU^ 

.*. Z.DGE=Z.BACI 

.•. G 5^1 Z-DGE 

/.A I 

.•. DE^? Z A-ftftl ^1V^t I 

t- 5|. ft. 


__-Sl_.Sl 

'ci^rn^w 

"i I f ft ^ f%^:^T«i ftf^s^t^«f? ft’^?^^ ^s- 

ft<i[ I 

^ I C^ ftftfe P v£l^-v Q ftfti ft^ AB 

v£|^fe ^t^l, PA tll^-s QB v£l^ C^ft=^^ ft<^ I 

'» I ftfti AB i£l?l «ft^ft:=^ft?rl AC ^Tv BD 

I Z.BAC i£i^-v Z.ABD cw*f- 

ft=P ft<?[ I 







ftfwS nftiPf^ 

'2fc^vf I 

« I A B f^=^(:^ c^ I 

c^-c^t5T p PA, PB (■^■Rf^ ■^fii^i'f) 

Q R C^ I AR 'il^* BQi£l?I Cfw- 




i I ABC C^® I, 

iS\-^i ^1%^ D, E 'S 

F BC "*l4 

C^3g li El Fj ; 

.s- = {a + h+ r\ 

^Jt>T = r, 

^Tt^ = ri. 

C^, 

(>) AE = AF = .S'— ^/; BD ™ BF =.S’—/y ; 
CD=CE“,s'-r. 


A 



(^) AEi=AFi=.<?. 

('S) CDi «CEi =.s-/; ; BDi «BFi ^.v-c 
(8) CD=BDi ; BD = CDi. 

(4) EEi=FF,-^y. 

^ ('Sa) ABC = rs « r , (.<? “ a). 





(i) *.* AE - AF, CE =CD, v£l^t BD = BF 

AE +CD + BD«4- (AE + CE +CD + BD +AF + BF) 

=* y(CA + BC + AB 1 = 4“ h + c 1 = s. 

AE == AF=|(AE4-AF)=^(AC~CE + AB -BF) 

= 4{AC + AB - (CD4-BD)f 
•= f: ^ a) => •^(2.'? — 2r/) — .s* — «. 

BD — B F <= .S - />, v£i<l^ CD — CE — x - n. 

(^) CDj =CEi, BD, =BFj AEi = AFi 

AEi =AFi (AEj +AF,) = J ^AC+CE, + AB +BFi) 

= 1 (AB + AC +CD, +BD,) 

= ^ (r/ + /j+r) = .s-. 

('&) CD, =CE, =AE, -AC-.s-Za 

BDi=BF,-x-^j 

(8) CD=-x-r = BD,. 

CD, *.s -/v = BD. 

(«) EE^i =AE,-AE=x-(.s— r/) = r/ 

* FF1 ^ AFj — AF = x — (x — a) — 

EEi = FF4-<7. 

W AABC= AlBC + AiCA + AlAB - 

m 

= 4 ?*.a+ (« + />+ c) “ 4 >*. 2 s — rs. 

*AABC== AI 1 CA + AliAB - AljBC 

• • 

— + \ ric-la’^I {h-^e-a) 

— ir, (2.9 ——ri (. 9 —«) 

I Z.C CD IE 

r—lE —CD = s—r 
CD 11 1 E j 

• • j ^ ^ 1 ^ 1 CD j = 





_ cs. 

i I ABC * 

^?*v Ij, la, la 
^<irraFR BC, CA 
AB Tf^ ^ 

cymm \ 

C^, (b) A, I, y£\^\ Ij 

B, I, Ig, 

c, I. la. 

W >9, A, Is, m- 

C^^; la, B, li, 

Ij^Ct I). 

f'^) BliC, Cl*A «1|^; AlgB ^W«CTtc| 1 

(8) Ijlgla 

(ft) I, l„ la,'^Tx la 

5r^fk5 • 

(-59) I, 11, I*, la w 

n?i’^ 1 

(^) v£i^^ ^JPrr< ^«Jtt3OT r,, ra" 'e 

rs^ri (s —«)“?*a (s—b)^r9 {s-~c\ 





1 


r 




(b-) DDg-“DjDg ; DD3 =*DjDj **6'; DsD3««6+V 

DDj **/> ^c. 

(») »»!, n« 113 I 

^ I c^U nT?-farfc^^ 

• I ^R(, Rp*x?1 ^f?- 

ctf'QUi ^ 5 , ^ir I ■■ 

.9 1 c^f'S^I ^tcw, I 

I f^f vn^i cw'Q^ 

^?r I 

'S» I 1%5(fSi ^ 

^ I c^ c^u ^T^3iOT f^ft 

[ In any* triangle, the middle points of the sides, the feet of the 
perpendiculars from the vertices to the opposite sides, and the middle 
points of the lines joining the orthoccntre to the vertices, are 
concyclic.^ ] ^ 

ABC X, Y, Z 

^^RF5,1 D, E, F H» 

K, L 'Q C^^T31t^?l 

«J^ei a, X, Y Z 

R^1 H, K, L ^Tv D, E, F I 




I ABC S ^'Q 1 

SA, SH, SO, SX, OX HX I 

HX C^5T SOl^ N I 

(S|llt«| I SX, 

.*. SX 'Q OH ^^15^ 

.*. px SH ^'SlU I 

.*. OXSH v£i^' OS 'ii^v HX 

N, HXvfl^ 

N, KY 'Q LZv£|^ I 

' HDX HX D 

I ND = NX = NH ( I 

SX, AH^^ 'f\'^U 'Q 
.*. HX = SA-nfil?lJt^T< ( R ), 

.*. ND = NH = NX=^R; 

'^n c\ 

NE-NK-NY-l^ R ; 
vXiTn NF = NL-NZ=:i R ; 

.•. ND-=NE=NF-NX=NY-NZ-NH = NK—NL. 

N c?5 ^firal NX(-^R) ^TWi(' 51^ 

X, Y, Z. D, E, F H, K, L §. f^. 

»l^ I fai^?r ^'(jft'ijani sra-sfSra *tt'fft=fini 

« 9|^f^=p c?f«tT«Pra wPFfani, jri %i 



p ( Nine-points circle ) 

( Nine-points centre ) I 

AOB, BOC, CO a -ABC • 

I ^t^s, AO, BO 'Q ABv£!?[ H, K '« Z 

pt AOB P ABC 

P'8 iilt f^=5 Tlt^ I 

^ I ^?fr.^5g, ^^^=15 >i.^t 

I • *’" 

ABC S, N v£i^t o ^^T3Fr^ 

X, BC^^ j AX 

osc^* G c^w i <a‘W 

G I 

N, OSsil^ AO^^Wft^H OGvil^ 

ri/^- ST5( ^^1 AXC^ g ci^f I 

(2|5rt«|j H, AOv£l^ Hg, OQvil^ I 

/. (/, AG<il^ TOft=^ I .'. A^-f/G. 

N, HX^i?r NG, >f5lt^?It51, 

.*. G, gXy^^ WfH; 

.’. f/G = GX .'. Af/*^/G = GX. 

.*. AG “Sax. 

.’. G, ABC I 



t. ft. 





I (Simson’s Line) 

cm 1 %^^? 

[ The feet of the perpendiculars drawn from any point on the circum- 
•circle of a triangle to the sides are in the same straight line. ] 

ABC 

o I. 

O OP. OQ OR, BO, CA 

v£|^?> ^fi|% AB'il?! ^ fetsil I 

PQ, QR I <2f5ir«1 C^, 

PQ Vila's QR I 

s2|9rt®i I OA OC 1 

ZOQA Z.ORA, 

.'. OQAR 

.*. ZOQR= ZOAR-ZOABvii?! =/^BCO, 

ABCO I 

Z.CPO-Z.CQO (TO^ts), 

.-. P,C,0, Q 

,\ Z.BCO = Z.PCO - Z.PQOvil? I 

.*. Z.OQR = ZLPQOvil^ I 

.*. QP QR I t. f^. 

I PQR o c?^1 ^1 

♦ttroW (Pedal Line) ^5T1 I 



(<2psr) 

i I ^>1 c^w c^T«i 

s 

^^T5? I 

5^ I ^ji c^^f ^'Ss’iF c^tM ^1 

I * ‘ 

8 I 

90"—■^, 90°—I Vila's 90°--| I 
« J ABC I s ^^st;^ 35 ^ •aq^n'l 

^^‘C\ ZIAS = .J (B“C) ; 

AD» BCvil^ Al, Z.DASvil?[ I 

^ I vii^*>, c^f'eiii ^tcw, firi^ ^1%^ ^ i 

I A, B C 

D, E F I <2f^t«t c^ abc 

def f4^c^?r *iR^ I 

b- I ABC O BC '6 AC 

®n? OP <ilTs OQ ^'^X ?fi(^ PQ. AB^^ 

. R CF.W OR, AB^il I 

5>‘i c^t^? nrw^ 

I 

io I Ritcsf?! Vila’s f^?(tr^t<i c^m\ 
c^im I 





I I, 11, I*, la, ABC f«^C5r^ ^IZ^W 

C^-C^U 1%5| f^^f^?l1 

I lij^fe ^1%^ 5T^ai^? 

*1T«ff^ CW'QllI "Sltt^ I 1 

i ] 

^^'a <«rtf^i:^ i 

i8 I C^m C^-C-^-U P 'Q Qv£l? 

( Simson’s Line ) “si^fR^ C^T«t PQ Ftn V 

R^fl^ 

^Rr I Rnf*^^ 3 pt:tt, 'i c^vff^ y£,-^x c^- 

c^T^T Rnfr^ i 





?s?'5j6rWiii 



‘i)^' ’tl^^ c^im c’spif^^T ^Tc^ri- 

I /7, h, c 5i^f^ c^«rt?r htfr ^ffii^i’i 

a'Xa = a’^, a miil i 

/y X ^=c?r^t?i I 

nxhy h'Xc, cy. a, a ^ h '« fv£|^ 

^1%^t«i ft^ ^^iTv c ^ ^Ri^t«i fr<f ^PrPn^ 

I "?3[ nr,/>, C ^-s^jis c^ 

^1 c^-c^t5T ^1 ^t^1 



ABCD A 

AB vil^“v ADi5? 

^BTl^rSWaf ^1 

^t^^r.'Sp3['“AB, AD” “AB.AD” filR^ 1 ^^=^'6 

✓ 

AC f^“>.^1 BD« ^?I1 I 
AB AD ^T^?r ^<i(t3FC5I a vij^l 6 ^'4* 

.(;5p3iTpcf-ABXAD = flr,X/; = fl/>^0?P I 

. Q ‘ ^ 

ABCD AB® f^*N^1 '-•'' 

AC ^1 BD I AB^fl^ a 

^4* =flr® I 








c^^l AB 

^n?I C^T^? R=5 X ?(tc5T, CW® AX BX '«I^C»f (Segments) 

^5tj I X AB c^«rr?i 

«((f^Ccf X (Divided Internallv) 

vrrppl^ ^^1 X (Divided Externally) | 

^«ll fkait _ 

V* ^ , A_2_B A B X 

ft=5^ 2lt^f^=5^ A 'Q Bill! 1 j 5^ I AX*=a 'AT' XB =b 

AB » AX + XB = a + b “ I fell, 

AB = AX—XB = a—b »I 

do 

^ ^(a+^ + f+«««)=i6a+^^+^<: + »**il5 SfJtf^f^^ 

I ] 

CKW f^-5^ 

c^^l 'S '2i(:^^ 

V 

[ If of two straight lines one is divided into any number of parts, 
the rectangle contained by the two lines is equal to the sum of the 
rectangles contained by the undivided line and the several parts oi the 
divided line.] 



3iw AB « XY AB casnfS ae, 

EG, GB I 




‘ ^£i^X ^'6 XY*A; AE=a EG = 6 v-l^^ 

GB * c (units) I 

.'. AB«AE + EG+QB-«+6+C I 

<2t^t«l C^, XY.AB=XY.AEH-XY.EG+XY.GB 

k{a -f 6+c) *= hd + kb + kc. 

^li^l AB A XY^£I<1 AD 

D ABvi)^ pc E, G 

B AD vil^- ^Tm EF, GH BC 

c^ DC c^ F, H c C^«f I 

(2|«rt«l I ABCD, AEFD, EGHF GBCH 

I 

.*. AD-EF = GH-BC = /t. 

^ 5 ^ n, 

ABCD = AEFD C^H+EGHF C^H + QBCH C’spH I 
ABCD = AD.AB - XY.AB * k(a + 6 + c), 

« 

* AEFD = AD.AE =XY.AE *-A;.a, 
EGHF-EF.EQ-XY.EG=4;.&, 

GBCH = GH.QB-XY. GB-/t.c 
.:. XY.AB -XY.AE +XY.EQ +XY.GB 
k{a-\-b+c)—ka+kb f kc, fe. f^. 

^ I C^-R "STsl-r ^3l5f 

[ If a straight line is divided internally into any two parts, then the 
square on the whole line is equal to the sum of the rectangles contained 
by the whole line and each of the segments. ] 



AB, P AP <i|^*v PB ^ 

I 



?f?r, AP = a PB = ^ 

AB-AP + PB-a + fc I 

C^, AB® = AB. AP + AB. PB. 

( a + d)*“( « + /> )a+(« + W. 

ABCD ^ 'il^N P fW^I AD<^^ 

PE CDl^ E C^Tf I 

AB * - AC ^^35 AE + PC 

= AD. AP+BC. PB 
= AB. AP+AB. PB. 
ia + />)*= (a + h)a + {a + b)h. 

S~ AB ® = AB.AB = AB ( AP + PB ) 

= AB.AP + AB. PB. t. S. % 

'Q ^'scn^r ^#5 ^ 

I 

[ If a straight line is divided internally into any two segments, the 
rectangle contained by the whole line and one segment is equal to the 
square on that segment together with the rectangle contained by the two 
segments.] 








AB P AP ^-^X PB ^ ^-sCn 

( v£l^tw CK^tft vil^fil ^•^]?n^ ) I 

«nr, AP“a, PB-^/, .*. AB = a + b. 

c^, 

AB. AP-AP*4 AP. PB. 

AP^1[ APED v£lTs 

B AD4?r BC 

C^n DEl^ C ^=5^5 C^ I 

AE+'5rr?l^^’^3| PC. 

.*. AB. AP = AP® +AP. PB 
< a + h)n — a® + oh. 



vil^^l S— 


AB. AP=(AP+PB)AP-AP®+AP. PB. 

t. f^. 


[ ^Bp?iftc-5?i {a+b)^ -flr2 +2«Z/+Z>® \ ] 


rtlTf a^Ttraight line is divided internally at any point, the square on the 


'^iven line^ equal to the sum of the squares- on the two segments together 
with twied the rectangle contained by the segments. ] 




^ AB p AP PB v£i^ 

«(?r, AP - a PB - 6 

.•. AB-AP + PB=a + /; v£|51J^ I 

<2rRt«l C^, 

AB2-AP* + PB2 + 2AP. PB, 

(a+-6)*“a* + /j* + 2a/A 

I ABv£l?r ABCD X5jf%^ ^ . 

« 

AD AP ( a AF ^fil?l1 5T'Q, 

P ^ F AD ABvfl^ 

PE FQ C^S[ H 

cf Jf I 

(2|«lt*l I FD-QC“PB = ^/, 

AF-AP-BG“FH«a, 

4 

) 

AC - c^3l AH + C^3[ HC + C^aj PG +FE. 

AC-ABiil?^ C^3[^51-(a+6)* vi|^^ I 

C*^3J AH - AP^ v£l^l - «* i, „ 

HC- HGvil^ „ „ 

C^aS PG^'S^tH^ BG, PB 

=*^t1|^ AP. PB, ^Tn C^m^^ab „ „ 

C^ FE-^1I^ FH. FD 

AP. PB, vii^*v c^ai^^ = afe „ „ 

/. AB®-AP*-f PB2+2AP. PB, 

(a+6)»-a® + ^>®+2aZ*. 


t. ft. 







(a- h)^ =‘a^ -2ah+h^ ^^*{t^fl ] 

[ If a straight line is divided externally at any point, the square on the 
given line is equal to the sum of the,squares-on th& two segments- 
diminished twice the rectangle contained by the segments. ] 


—Brri p 

(o.-^)*' 4(a.4) 


^C^-«r) 


'sim AB 5i^5T^5a[^1 P AP^ilTx PB 

I AP =rt 1£IT>- PB =h 

.*. AB = AP-PB-r/-/> v£l^^ I 

I AP^K APCD I AD AB 

(ry-ZOvil/^^iTsi ^^^1 AE ^tf5!l1 ST'S I 

• • 

DE = PB=/;| B E AD APvil^ 

BG EH F I 

■ 

(2f8rt«l I AF AE nS FC—C^ai^ BC 'Q EC I 

(TSFU'AF - ABdl^ AB *, Vila's « («—/>) 


AP*, 




C^ll AC — AP 







C’S'pai FC = FH ^‘sfc’spll«BP" ... = h^ 

BC='5(t^^ PC. BP AP. PB,-'-a^ „ 

C^3i EH. ED AP, PB,---a6 „ 

.*. AB* =AP’+PB*-2AP. PB 

{(I -/>)*-«'•+ lO* - 2ah. f^. 

f^f^l TiK5ic^«rl c^-c^t5^ ^ Ti 




[ ^{^a^h) {(f - h) ] 


[ The diflfcrence of the squares on two straight lines is equal to the 
rectangle contained by their sum and difference. ] 


'^1[, AB, AC 

C^^ll I 

5^^, AB = ny AC = h. 

AB*-AC*=( AB + AC ) (AB-AC), 



a^ - a + fj) (a — b)\ 

^Ripi? I AB v£)^; AC^5l ABDE ACFQ 

^?l I CF ED C^ H r^^US 

I 









< 2 |irt*l I AB=-AE-a AC«AG«Z» v£l^^. 

.*. QE - CB - AB - AC =a - i/v£i;^^ I 

AB® “AC® =C«par AD“C^3| AF-^^ CD+^ir^QH 
BD. BC+^t^^ GF. GE 
BD. BC + ^T^^ AC. BC 


“( BD+AC )BC 

=*( AB + AC ) ( AB - AC ) 

a®“/>®«( a + 6 ) ( R 

^ c?F#« ®n?r <SiVs ^«fj^ c?wrt 

^wFr 1 

[ If a straight line is bisected and also divided ( internally or c^*'‘>r- 
nally ) into two unequal segments, the rectangle contained by the two 
unequal segments is equal to the difiFerence of the squares on half the line 
and on the line between the points of section.] 


AB ^ p 

v£lT> Q ^ W\'^ 

^•^*r 1%3f ) ^ 

f53i) I ^^51 «f5(re| 

C^, 



. . fku, AQ. QB=*AP*-PQ® 

fear, aq. qb - PQ® - Ap* 


fear aq. qb-»(ap+pq) (pb-pq) 

«( AP + PQ ) (AP - PQ) « AP® - PQ* 
fear AQ. QB-(pqH-AP) (PQ-PB) 

= (PQ + AP) (PQ-AP)«PQ«-AP®. 





(i) (a — h) k “o/c — bk 

(^) (a+^#) (c+6^) —ac + a</+6c+M 

('®) (a+6) (a+eZ)=a* +«6+a<i+&«^ 

(8) a®+6*-(a-6)*+2a6 [^.21. 

(<) (a + h)^-{a — hy—4ab 

W (a + fc)* + (a - W * =2(a* + 6®) 

(a;+<9)®«:c2+^^4.9 

^ I ftai ^ c^, 

(i) C5f^ fe’R 

I [ ^. <£r. ] 

(^) c^ c^^t?r 

's I «o (^) f^caj AB *»11'2 cm. »i|^N AE^n 

64 Sq. cm. PC v£j^ C’faPR ? 

8 I Sn^rtwj 4i v£)^ ft^3i AH C^f5 *64 Sq. in. 

PQ *2*56 Sq. in., AB PBvfl^ I 

8 1 C^ f^s^ps ^ ^'N^n 

^in^wcoj? ^N*r^?r 

«t^«i c^ (31^ ‘if 
I. 

'*> I ’nr®! c!i^ ’rIN S*nr ‘ii^* 

c!i^ ’n#, ^*Rr 

I 








^ I v£i^ vi)^?in:n c^ 

^?[ I 

b* I ^fW C^U ^ ^»RT5( 

'^xm ^ws^3r?r ft'sm »rsrf=T i 

I ^ C^U AB, P ft=55^ q . 

• ^ * 

ft=f?:^ ^•^c»^ (^) ^ (^) ^if, 

SW^C3[ AQ* + QB-=2(AP*H-PQ*) 

« 

(^) AQ* + QB2*AB2-2AQ. QB. [^n4:> 

= 4AP*-2 (AP + PQ ) (ap-pq) 

« 4AP* - 2 ( AP* = PQ*) [ 4^. 

= 2 (AP^ + PQ*). 

(^) AQ® + QB* = AB*+2AQ. QB. ( ^n 4^ 

==4AP*+2(PQ + AP) ( PQ = AP ) 

• ^ -4AP‘-‘+2(PQ* - AP*) [§n4'5 

= 4AP2 +2PQ* - 2AP^ 

= 2(AP* +PQ*). 

I AB, Q 

WT'Q C^ d A B C’ftflc^ AQ* + QB « 

'ii^ I 

I * 

1 ABC Be AD &TJ(1 X BC^^ 

AB2 '-'AC* *2BC. X D. [ ^. <21. 

io 1 c^u ^ 

ib 





^c?i^ I [ ^. >2j. 

ABC AD A fe’Rl I 

2b D, CD«BC* -(BD* + CD2 ) 

= BC® - (AB* - AD® +AC®-AD®) 

-= AB* + AC® -AB® - AC®+2AD® 

-2ad*. 

.: AD*=BD. CD. 

:>8 I ABC fk^im a 

AD ^ «l^ci c^, 

(?F) AB*-BD. BC 
(^) AC*=-CD. BC 

1 ABC BC P v£|^*n Q 

'6 'SI^TS C\ 

AP* - AC® -BP. PC 
AQ® = AC*+BQ.QC 

^^^5 C8 

'Q ^?iwspca[?[ ft'QC«i?i, 

1 

[ In an obtuse-angled traingle, the square on the side subtending the 
obtuse angle is equal to the squares on the sides containing the obtuse 
angle together with twice the rectangle contained by one of those sides and 
the projection of the other side upon it. ] 



ABC Z.C 

AD I 



CD, Bc AC I • 

AB*=BC* + CA*+2BC. CD. 
v2t«rt«l I BD, C BC CD 'il^ 

.*. BD*-BC* + CD*+2BC.. CD, . [ 

.*. BD“ +DA* «BC*+CD*-l-DA^-f 2BC. CD I 


f^-^, ADB 5^'Slt^Tel ^f%?11 

BD* + DA2-AB2, ) 

’ C [ ^iT- 

CD* + DA* = CA* ; S 

.*. AB* =BC® + CA‘-* + 2BC. CD I f^. 

AB^Xbc^ + CA*) by 2BC. CD. 

f •* 

ft's*! I 


[ In an obtuse-angled triangle the square on the side subtending the 
obtuse angle is greater than the sum of the squares on the sides contain¬ 
ing that angle, by twice the rectangle contained by one of these sides and 
the projection of the other side upon it, ] 





ts s— 

15ic^% t^^cBw f9i c^tcnu Tt??f ^*1? ^^wpar ^*ri ^ 

7[s^ «ic»W I cnc^t^ ^t?- 

fc?R[ ii\^ f^ft^ ^ ^ ^vwi nt«r « i5ic^t«ni 

^lirsc^Fiaf? 'ft^*l I 

• 

[ In an obtuse>angIed triangle, the square on the aide subtending 
the obtuse angle is greater than the sum of the Squares on the sides 
oontaining that angle, by twice the rectangle contained by one of 
those sides and the intercept, between the foot of the perpendicular 
■drawn on it from the opposite vertex, and the obtuse angle.] 

’ (t<t 

^ c^tsi 

v£i^ 'Q 

^8(TORI I 

[ In every triangle the square on the side subtending an acute angle 
is equal to the sum of the squares on the sides containing that angle 
diminithed by twice the rectangle contained by one of those sides and the 
projection of the other side upon it. ] - 



ABC f^C^?fZ.C AD, A^i:^BC 

^ I CD, BC CA ^ 







*itai— 

c^ c^M ^1^*1 ^«R1 ’?Tjc^‘l f^, 

^’ft’fai, ^«rfaR^t 'SI9 ^ ^’(5 

^■^c^iaTORr ^t*W ^'3ii,' >1^ ’prtJt ^swi ’PriS 
‘^iSC®^ ; 'WR '^^5, C»tW1^ C^ C^ 

,4^ « ^ ^»R#it 5i^-^m*ra ^'rt^smaRr 

[ In any triangle the square on one side of a triangle is greater 

« 

than, equal to, or less than the sum of the squares on the other two 
sides, according as the angle subtended by that side is an obtuse, 
right ot acute angle; the difference in cases of inequality being 
•twice,.the sectangle contained by one of the sides containing the angle 
and the projection on it of the other. ] 

W'991 |9i, 

w.'W •, ^ ^ c^t=( 

sir?? nt»f « 5i«(j5r5l 

t 

[ In any triangle the square on the side subtending an acute angle 
is less than the sum of the squares on the sides containing that 
angle by^wicc the rectangle contained by one of these sides and 
the intercept between the foot of the perpendicular, drawn on the 
side from the opposite vertex, and the acute angle. ] 



^<1*Ni:»r^ oq^l 3TT[f^^NQ^ ^?(T^?T ^5f- 

C’SRns^ 5TTi(^?r f^^c^ I 

[The sum of the squares on any two sides of a triangle is equal to twice 
the square on half the third side together with twice the square on the 
median which bisects the third side. ] 



ABC AX BC ^Tf X 

c^y ab2 +AC* =2bx*+2ax* 1 

I ^ AD 51^ I AB '8 AC ^^Ff^rTiT I 

ZAXB ’f^T C?FT«j i ^^vfl^/,AXC C^T^I I 

(2|^«1 I AXB AB* »BX* + AX*-r2BX.XD. 

[ 48 

' ^T^^.-AXC AC* *CX* 4-AX2 -2CX. XD [ 44 

‘ * = BX* + AX* ~ 2BX. XD, BX « CX, 

.*. cm AB* + AC* »2BX* +2ax*. f, f^. 

v£lt ^n*1T«fT” (Apollonius’s Theo¬ 
rem) I Apollonius ^?T%9r51 1 

Apollonius — 

ABC BC'il?l X 7?^BX * 



'//XC (?w, n ^*N^n) W.AB* + wAC* - (w +^i) 

AX* + ^/j!BX® +wXC*. 

I 

[ The difference of the squares on the two sides of a triangle is equal to 
twice the rectangle contained by the base and the projection on it of 
the median bisecting the base. ] 

f 

^t^e| AB * = BX® + AX® + 2BX. XD 

AC^ «BX* + AX* - 2BX. XD 

.*. AB*'-.AC® =4BX. XD=2BC. XD. 

« 

* c 

i*| ABC AB = AC ; BD, AC I 

«l^«1 BC® 2-AC. CD. 

^ 1 ABC (i)Z.C=60“,<2fW -ah. 

(^) Z.c“ 120”, C^, r* + 

v5 I ABC BC BC P C^- 

C^t^l 

AB*—'AP® -=PB. PC. [^. «f. 

A BC i£l^ AD I A 

ABC 

.*. BD = CD. 

AB® -BD® +AD® 

AP* “PD* +AD® 

.-. AB*'-»AP»-BD®-^PD‘-= BD + PD)(BD->PD)-PB.PC. 

Theorem of Pappus i 




8 I ^<«rf3?C^[ 10" ; 5" 6" l^C^r, <2f^«l 

’15n:^T% I 

« I ^«lt3F^^ 5", 6" 7" '2^T«l 

c^ I 

'S91 OTt'i ^ 

5Rjl?r 

I [^. '5f. 

• , 

•1 i ABCD P,Q,R S AB, BC, CD 

DA «r^t«l c^ AC BD 

^‘sfC’Sfsaj^^ltr PR QS v£l? I 

b- I ABCD AB*+CD®«BC*+AD*. «Rt«l 

» I ABCD C^ C^U P te^,*'2i^T«l 

^?T PA® + PC® =PB’+ PD* [ ^. «f. 

i® I cwt^ 

t 

^^dl? I [^. -sj. 

I ABC fsi^C^? Z.B iiC BE t£i^“s 

CF ^^t3FC^( AC v£ITs AB C^, BC* = AB. BF 

'+AC. C€. 

r ABC AX, BY v£l^T, cz ^<1^31^ 

C^, 3 (AB* +BC* 4 CA*) =4 (AX* + BY* +CZ* ) [^. 

:>© I Q, ABC -Stw C^, 

AB* 4-BC* 4-CA* *3(GA* +QB* 4-QC*) 
i8 I ABC G C^, 

AB*4-AC* “ QB*4-GC* 4-4GA* 





fipf ^i^it^t ); 

f?5ffe? f^<5 ^K I 

I ABC T^zm BC ^fk D ^^l^"^ E ^tC^T 

C^, AB*+AC® =AD* + AE* + 4DE» 


c^m c^u T^us 

cf? v£ic!p<T 

^5rr^c^c3f^ 7\^m ^i 

[ If two chords of a circle intersect within it, the rectangle 
contained by the segments of one is equal to the rectangle contained 
by the segments of the other. ] 


ABC AB CD -^11 P 

C^Tf I 

C% AP.PB=CP. PD. 

I O ABdl^ OE fetif I 

AB, E AE*EB I 

OA. OP I 




<S|a|t*l I AP.PB =( AE + EP ) ( EB - EP ) 

= ( AE +EP ) ( AE - EP ) 

= AE» “EP* 

**( OA* -OE* )“( OP* = OE* ) 

-OA* - OP* =r*-OP’* 

m a, CP.PD-r*-OP*, 

.*. AP.PB =CP.PD. t. 1%. 

W\ CfW ^f^T, 

• • 

[ If two chords of a circle intersect at a point outside if, 
the rectangle contained by the segments of one is equal to the 
rectangle contained by the segments of the other. And each rectangle 
is equal to the square on the tangent drawn from the point of 
intersection. ^ 



ABC AB CD ^Jl p 

•f^r® cfw I p PT 

^t«TI • «RT«| C^, AP.PB =«CP.PD = PT*. 

^•(1 O AB^?r OE 

AB, E AE=»EB. 

OA, OP, OT m I 


^>8 

0 

I AP.PB-fPE + AE ) (PE-BE) 

•*(PE4 AE ) ( PE-AE ) 

-PE®-AE* = ( OP*“OE® ) (OA®-OE®) 

= OP®-^OA*-OP®-r®, ( r = ) I 

c\ cp.PD-op®-r*. 

AP.PB, = CP.PD. 

^UU OT PT ^ I 

PT®-OP®-OT*-=OP*-r® 

.•. AP,PB-CP PD-OP®-r®-PT* t. f?. 

^C9| PBA PDC cfif?p 1 ^?|fs >isi5t 

.'SRtn?! 

I 

‘ <t^ (2lf^1 

# 

[ If two finite straight lines intersect either internally &r externally so 
that the rectangle contained by the segments of one is equal to the rec¬ 
tangle contained by the segments of the other, then the extremities of 
these two straight lines are conqyclic. ] 



AB, CD fE3f ) 


AP. PB - CP. PD. 



Stw ^ « A, C, B, D «fr«f’l=l-5^^« \bc' 

^f%^ T^ CD CD.^ e Cf. I 

AP. PB - CP. PD, 

/. CP. PD-CP. PE ‘ 

• pD —PEi 

jraacWI ' 

^,A, ».ow’'i^’’'‘'^“"'t.trt'« ft 

« 

.11^, ^'9^ fesM 'SCaPT?! 

which cuts the and the patt of it without the 

xectangle '’J „„ ,he other Upc. then the latter is a tangent 

airclc is ccjwal to the square on 

to the circle. ] 

• “T* 



ABC ^ 0 ‘ ^ 







A 'S B I 

• 

"^gr <ii'^fB 

PT, T c^^ 

PA PB = TP* 

tSWT'l ^fill's ^tt5( C^, 


PT, T 1 


OA, OP. OT 1 . 


C2(»ft*l 1 PA. PB-OP*—r* =OP* ‘•■OT* 

[ tv 

fk% PA. PB-PT*, 

( ) 

.*. OP®-OT*«PT*, 


.'. OP*=PT* + OT®. 


.’. ZlOTP - v£l^ W^«1, 


PT C?ltn, T ^ 55 ;:^ 1 

t. R 


• ^ 

PT 511 '^% ^^1 T T%^ ^>8 

C^^f t' C^yi ^sfijci I 

PA. PB = PT. PT', [ db- 

■ 

f%l PA. PB - PT® , 

.•. PT. PT'-PT*, 

PT'^PT. 

(31^ ^^t?r v£i^ i 

/. PT T f%s ^gr c^t5^ f^=5c^ cfw 5^11 

■ 

PT mffy I 

I 

i I P C^t5f v£|^ft PAB v£|^ft 

PT ; 



(i) PA = ‘8" *i|^’ PB «1*8", PT^?l I 

(^) PT-1'4" -ii^N PB ^2!\ y 

^ I AB ‘il^N AB^i|?| 

c^ c^TJi p ^^t?r Q f^^rs c^w i 

'2(^'l C^, AP. PB -PQ“ . 

^ I C^W aiTW'l c^ C^'R 

P '2n:«J^ FI1 AB v£|^’n CD 

^)%C^, 2nrt«1 PA. PB =CP. pd! 

.8 I fe c^ja ^Jife 

I [ 'Si. 

« I t\r ^^»rri:T?fj!r si-^n cn c^m 

mm I [ 'Si. 

c^m ^ mm i 

•\ I 3it^t^®i ^rr^ c^ c^m f^=5 p 

AB ^£^^r. CD ^tft ^J1 ferf^^, 

1 

b| ABC ^n'< AD. BE, 

Cf m O ^t^51, «|^T«t C^. 

* * " ‘ 

Kd. OD-BO. OE-CO. OFl 

5» I ABC TO^T% c ^?[r^t«i, c 

CD 51^ smi^ AC®* AB. AD. 

I p PA, PB 

c^ o, r OP, AB Q 

C^W «2Rt*l C^ OP. OQ-r®. 



^Irlr 

I PQ MN, PQ PQ^H 

i P C^ C^U MNC^ R ii|^-N 

S 1%*|p5 C5W ^Cil, «Si^«l ^ C^, PR. PS= jR^ I 
I P ^ MN fsrfwfe i P 

c^ c^5f Mui^ R ; pR*ii? fe»Rr 

S PR. PS-ip^^. S pP5?Jl5pm«^ 

I 

I C^PT ^JK 2a, ^55^1 //^£iTN^JPlt*^"rl^^^, 

// ® -I- Jf ^ 

aW'l^C^, *(2 /--/<)“o*, 4^’r-^-. 

15TC^ ^IT^ bf^J 12" ^55^1 5" 

I 16' 'il^s S?5^1 8' 

^ V 

I C^U a, 

6 tilTs C^, a(a+2r). 

I AB v£l^ AC >8 Bc3 C^- 

C^PT ^ ^511 i E C^If (2[5{T^ C?I, 

AB‘^ = AC. AE +BD. BE. [ (2f. 

I C^U AB '8 CD E C^^f. 

4£i^- R, 

EA^ + EB^ + EC® + ED® = 4r®. 

ib* I A B 

PQ RS ^51 ; ^t^fp(«l ^J1 RS 

C D c^lf (2j^it«t 

CD* *PQ* +AB». 



k\r» 

ftfwi ^ni’®?:^i:ai? •ii^ft i 

[To^draw a square equal in area to a given rectangle.] 



WA ABCD ftfwl I 

I . , 

^9^ I ABC^ E nt® C^ be =BC ^ I 

AEH^ O O OE 

F R\c^ I 

OF I 

(2tarj*i I Z. OB F * ^^IC^TCI, 

. • /. bf* = of*~ob* 

-OE* -0B2, (^?|ei. OF-^mr«l OE) 

= (OE + OB)(OE-OB), 

-(OA + OB).BE, ^t?«l OA-OE 



1 ■a^ff crcn >iat*i ^fsii 

^iui^ suf^ m \ 

«i«rCT CT'car^ *Rt5i «ifir5 i t^tn ^ faf8fi&^ 

I »i"»it^i ^urswaiB^i 

■ 

*£1^15 ^^ar ^ I 


5FP»I1WJ '©'© 

c^ vii?ii<i^tc^ (i) ?1 (^) 

^‘^c’s^cai^ ^511 

« 

[Divide a straight line, (1) internally or (2) externally into two seg¬ 
ments so that^ the rectangle contained by those two segments may be 
equal to a given square.] 


-^ 

D 

C 

S R 

c 

-~7 

# 

/ 

/ 

# 




A 1 

F' 6 


P Q 


fi) ^?r, AB c?i^i pqrs vii^fB 

^<c'-*|5ar I 

PQRS l 

\ ABC^ cl|^1 I B 

pQvii?r ’Tsrrsi ^fiiTn bc, ab^^ 91^ 1 c abv^i^ 

cdd' d ^ 1 

b AB 4 ^ DE fet^l I ^t^l AB a^lB E 

c ^51 AE. EB = PQ* 




(2|5|t*l I 0 , ABiii?r o ?'gf5ij i od J^fas a'a i 

AE. EB - (AO + OE)(OB - OE) - (OB + 0E)(0B - OE) 

= 0B® -0E* = 0D'—OE^ =DE*«BC® =PQ* 

t. Pr. 

(^) AB vfl^ts 

pqrs 

fkfH ^-sf I 

ABl^ 

C^iT PQRS4^ I 

^51^ I abc^ o I AB^^l?r B f^;:^ 

PQM BC 91^ *0C I O C^5 ^ft?|,.OC 

?TW<f^9r^^1 I ‘ill AB 

C^ E 'Q E' C^Vf ^f?!9r I vil^ST AE.EB ^<^^1 AE' E'B, 

PQRS vii^r I 

ae.eb=(oe+oa)(oe-ob) 

= (OE + OB (OE -- OB) 

■*0E*—OB^ 

«OC‘^-OB® 

-BC’-PQ* ^>1. R 

AE'.E'B -PQ* 

Cff^—FQ, ABom »IC<(% »rc»tTl ?|tsi W ^ I 



E'A o B E P Q 






f^^?i ’Hi'^ Snnt^fT J2, V3 ^rf% ^tst 

<2f?fr*f^ I viit ^t^'Q 

«f«ft#r fif^ff-rs I 

' rt“« X1, 

^ I ^=T ^1%^ ^^1 

I 

^t5^t j«rtj= Vrt 

’iCT 12 ^T%t ^ftit;^ I 

I 

6x2=12, ^^rts 6 v£i^^ fi^ Vila's 2 v£i^f& ^U^' 

c^ar I ^^T? 

ViZ 

<2t«tt#to5 ^itt^«l?i wt«rR 

( Solution of Quadratic Equations ) 

* 

x+y^ a \ ^fkus i 

xy=-b^ ) 

X y C^W^f — rt, = i ^?tOT 

^firc^ I 

^•11 a 'ii^ AB >i?[«n:^^ ’«rl%^ ^ i 

AB ^JtJT 'il^N B AB^?r 

Bcfet^c C^J( BC“^/6*=6. cf^fwl 

AB»i|? 5T?lT^?rl^ CDD^CiJ^feK ^ 

D C^lf I 

DE, AB^il I v£|tr^ AE ifiTv EB vi)?r X «ilTv ^T5l I 



E' O E B 





(2fsrt«| I AE + EB = AB-r/, ^^^ = .r:+y 

AE. EB-DE* ==BC®=6*-.T?y 

.-. AE = .<;. \ 

BE~y. J 

AE BE I 

AE'. e'b = d'e'*- 6* “a;?y. 

a'E + e'b - AB = .i;H-?/. 

X=ae\ ^—b e' 

* m 

f^^AE'«=BE BE'^AE, 

,', ;r; =BE, y = AE. 

.rs£i5i .£1^; y s[ti5 .^?r| >rt5t ’rt'sm c^r?! i 

(^) X^ +20ic+64-0 I 

®«np^-64 v£i?^ 

c^W-^-20 I 

AB =20 BC-^64 = 8 ySi^ I 

DE = 8 I 

AE. EB-DE‘''-64 

v£lTs AE + EB-20, 

•• 

AE EB iif^J sjTpirsi CT*^ AE = 16 

BE -4 i AE'-='4 v£1^^, be' *16 I 

('®) "5^^^ X - y = 5 \ 

cij =36 f >I^^‘ra »15lT«rtJ| I 

X >45J5, y iS|^ « 'S‘1’?®! cif-s?! I 



^ 5)8 




I v'36-6. 5 fK AB fersf I 

AB, O ^ B 9|^ BC &t^ 



BC -6 I OC I O C^m ^f^1 OC ^1^1 

ECE^’^ft^ C^^ AB C^ E 'S E' lil | 

AE, EB AE' v<i^*n E'b ;r y£\'^\ y I 


(2WHI AE-EB =AB=5i OE =0E'OA= OB, 
.*. BE=AE', ^ilTsAE^BE'. 

e 

AE. eb-be'. be-bc*-6* =36 I 

v<jTn AE'. e'b -Ae" AE =BC* =36 
be'-e'a = ab =5 


a;=AE or AE'—9 or 4 1 

?/-BE or be'= 4 or 9 J 


(^Pf?l) 


(8) .r®-5.£;-36-0 

“ 5 viiTN 

>®«1^5T= -36 


AB C?I^1 5 «T« '^Tn E 'Q 

C^5( AE. EB AE'. E'B-BC*-6* 

I AE viiTs EB AE' y<\-^X I 


affe^ I W (—36) ni1?rtf^ (Negative Quantity) AB C^ 

^911 (^) ^ (+64) (Positive 

Quantity) s|^?1 AB C^ I 



^S94 

i I 6 " vil^i 4", ^?T? 

^5fc«^U I 

^ I Tit^t? C^^ST 

vil^fs f^ftfi ^\^U I 

'a I f^fSl'^ti:^, «ii^f5 fitful 

c^a[?[ ^T[U ^Rnii I 

• • 

8 I v£|?rf& *5(t?(^C^3S ^^-C's^'Cai^ 

4 I fs(fW^ ^^\^ ?< ^f%^ I " 

'!» I 4", 5" vjq^i 6" 

’ifirat*! ? 

^ I vfi'-^fe ^^T5T ^f??ii 

I 

16, 24, 36, 45 ^Tv 48 I 

(1) X+?/ — 7, x?j = 10 ; (2) X — y = 3, x *• 40 ; 

(3) X + = 10, xy —16 ’, (4) x^ +8.r +• 12 = 0 ; 

(5) x* ” 9x +14 ■■ 0 ; (b) X* — 8.r - 9 =■ 0. 







i» I ra’+ 2 te+fi “0 

7h o 

[ 7^,%^ s—X* +— X+ — «0 » 

a a 


Jii /i 

^ AB =1, BC -, --- BCvfl^ CD- — 

a (f » 

DA I CBv£l?( DE, ABi:^ E C^W I 

AE»AB-BE-AB-CD-1 - I.*, 

a 


BC^^ P Q I DP, PA I 

BP <i|^*s BQ'il^ I 

BP-x. DA* =DP*+PA* - DC* +CP* -fAB*H-BP* 




DA* =DE* + EA* -BC* +EA* 



(-f)’-(‘-9‘. 

+.)‘+(i+»')-(-^)‘+(i- 



^ ox* +2bx+e.-0. 

a I >o’ff5 'fllsn 

i> I ill^fs ^f5 'STvW 

'*(tw^®, ^fi> yg i 







^ ^"nC^t (i) ^*1 

(^) c^s? JR It c?r^ '« 

■5(T?|^C’*F3[ ^*r?[ ^1%^ ^^*^^31?! JfJiR I 

t 

[To divide a given straight line (1) internally or (2) externally into 
two segments such that the rectangle contained by the whole line and 
one of the segments is equal to the square on tne other. ] 

■ li) p- 

(RSf AB. BP= AP* I 



^W5t I B f% -^US BC ut^l, BC AB^^ I 

AC JT*v^^ ^?| I C CB 5t^ 

c*Ai:^ D I A c^m ad 

5N j ^^1 ABr^ p c^pf I 

P, AB C<1^T^ ! 


I AB = a vilTv AP - X 


f( 

BC-CD-g 


PB = — X, 


s£l^?. AD = AP = .c. 

ABC AB ® -b BCAC' 

^«t^i,«*+(|-) -(^+|) 





^Sitr 


/. a*. — aj® + ar. 

t 

a\ — ax^x^. 

.’. a (a—a?)—35* 

AB. BP - AP* j^. 

(<) AB P' 

C^if AB. BP"-AP'* ^ I 
«W5T I B ^tCSS AB »i|?r 

^<BC 51^ fe'R I CA 

AC AB 

CD ^©^1 sr^Q I A 

ad ba 

I 

p' I p't f^^7:‘^^ I 

# 

(2W®I I AB = <* AP' =./:. 

.*. AC - AD~CD=AP'—BC=X-| 

AB C >fAB 3 4 BC = = AC *, 

^^vii^a*4(|) =(4’“2)*^^*—(|) 

.’. ff*=*.r*—aa;, 

.’. a* f ax=*x*, 
a{a+x =a;*, 

AB. BP' = AP'‘^ f^. 

arWJrt[^Hf^ CW (Medial Section) I C^U C^^1 
^•^“r c?i^ vn^ 

c^w 3rWJfflWtfe^ ^c»t ^ I 




aft«rjrt[^(lf^ (Point of Medial 

Section) I 

AB.PB — AP* 

’ AP pb’ 

» 

AP, AB PBvii^ ^T«fTt5^*fTf^^ ( Mean propor¬ 

tional ) I 


^twti . 

AB. BP = AP* 

yS\^'^ ^fw AB = a, AP*^, 

BP=»rt-a;, 
a{« — £c) — .r;*, 

.*/ a;*+ia;c ~ “ 0, 

_ —a-fifths 

.. X-- 2 ' “ 2 “ 2 

/V5-l\ /^/5-^-l^ 

( 2 ( 2 

AP' = *- ( "^^2 

I ab ^TT«jTTf5ntj%^ «r*Ncn 


I 





<I-5f ABCD I 

ADC^ E EB 

EA, F c^7{ EF*EB. 

AFvil?! AFGP 1 

AB, p 
I 

^31 ED EF"'—EB. 

AF'^?[ ^f^fc'sps AF Q>' ^%5r AB, p" 



i I 3'' «?[Tl 

^ l AB P AB ^fvf a 

7\mn AP 

feai AC— 

imt 

« I AB p 

2t^rr«l ^?I, AP - -(ll^ti)a. 

8 I c?^1 ^t^jt^’lTf^^ v£|^^ 

^s^r ■f\7^^ ^•^»^ c^ ^•^•rfB^e 

I 

41 AB ^^r?r«n p i 

«f^t«l C^, AB* +BP2 -3AP*. 







^T^f?r (SlC^T^fe 

C^t^l ^^-C^TC«m I 

* 

[ To construct an isosceles trianj;le. having each of the angles at the 
base double of the vertical angle. ] 



1 C^I-C^PH AB ^i'Q 'ilTv ^V^.w P 

C^=l AB. BP = AP’* ^35 I 
Ai:^ C^25 AB BCD 

APvii^ BC ^T1 I 

AC I ABC 1 

BC 'iJ^N A. P, C APC I 

(2|3[t«l I BA. BP-AP® =BC*, 

, .*. I BC, APC vii^N C 1 [ Sn 

V. ■ ZBCP*dl?|rf^^ C^t«j PAC I [ ^*1 85 

^^^<1 Z PCA C^T^t 

ZBCA-^PAC+Z.PCA=^ft:^ ZCPB ; 

Z BCA = /L ABC, AB =* AC ; 

.*. Z.CBP-Z.CPB, 

.-. CP = CB-AP, 







/. Z.paC“Zpca, 

Z.BCA - ZPAC+ZPCA-2ZPAC-2Z.A. 

/ABC - Z.BCA = 2Z.A. 

af^l ‘iit Zb-Z c« Z.2 a, 

a+b+c-180“, 

.*. a+2a+2a = 180°, 

5a = 180®, 

A-36°. 

^b-Z.c=2Za-72°, 

v£it 9°, 18°, 27°, 54°, 63°, 81° v£i^ C^t«1 

I 

36° vi)^ 

(2(^V CW 72° I %^C^tei tVo “ i ' 

C^t«l ^ tVi) = * 5 

•ilTs J. 

^ I ftcaf 'ii?!?! ^^(5 

c^tc«f?r i 

'a I ABC fi^im zb = Z.C =2ZA ; C^, 

BC 1^5-1 

AB“ 2 ■ 

8 I ftcaf F «Rt«l 

c^, 

(1) BC = CF. 

(2) Apc^^ffi - ABC I 

(3) BC '« CE, BCD I 

(4) AP, PC 'Q CE, APC ^ I 





« 

*tsi3^^, (i) (^) nf%- 

f^Rr^ I 

[To construct a regular pentagon in or about a given circle.] 

o RiRffe c^aj i 
(i) ^^fiiRr^ 'Q ^$1:^ ! 

X 

p 

Y 2 

Q 

(i) 'CW?*? I XYZ Z.Y = 

Zz-=2z.x«72* = J of 360*. c^-c^t^ ^)t>T oa ^Ri^l o 

^Y Z.2^^ ZAOB I AB 

I AB I ABc£1?[ 

Jf^lTiT BC, CD, DE, ^JTUK ^ I EA I 

ABODE I - 

• r 

*<2W«f I oc, OD, OE 1 

^Jl, AB=BC=CD-DE, 

.-. 5in, AB=BC«CD-DE, 

.-. /.AOB-Z.BOC- 2lCOD*=zlDOE=72", 

.-. z. eoa = 360* - 4 X 72* = 72“ -= Z aob, 

.-. mEA-^HABl 






«o8 


.*. I 

^t^t?, BCDE 5tn = CDEA m, 

.*. Z.eab«Zabci 

(o) ^S|^ I abode 'iiT> 

A, B, C, D vii^*N E f>?11 PQ, QR, RS, ST y£(^\ TP 

C^J( PQRST 

PQRST I 

«W«I I OA PQ, A I 

.*. Z.OAQ«vf|^ WW. 
viltiun z OB Q = <i|^ TO^T«I, 

.. Z.AOB f Z.AQB =^t W^t®l I 

Z. aob = 72\ .-. Z. aqb = 180" - 72" -108". 
vfit^n c^, ^ c^T«i Z.R, 

Zs, Z.T, Z.P«f^^TC-^^ = 108", 

.*. n?p^^fe?r mm \ 

^t^T?, QA-QB, .-. Z.QAB- ZlQBA I 
viit^^RB = RC, .: ZRBC = Z.RCBi 
Z.OAB - 2lOBA = 4(180° -72") = 4 X108" = 54", 

.*. Z.QAB * Z.QBA-90" - 54" = 36". 

L RBC » L RCB=36". 

QAB RBC 

Z.QBA= Z.RBC, 36" 


Z.AQB = Z.BRC, 108" 





'&o(J 


<i|^ AB - BC, 

.*. BQ=:BR, QR, B I 

<2f^t«l RS, ST, TP TQ ^<i(t3Frsi C, D, E 

A I. 

QA = QB, /. PQ = QR. 

* ■ t. f^. 

p I ^?r, v£i^f5 fsjfwl 

[To construct a circle of a given radius, to pass through a given point 
and to toucfi a given circle of given radius.] 



ABC O, vfl^r p 

I ABC p f^Ti'i■^jt’rr7:>f‘% 

v£i^f^ I 

^» 







f® ^?[ I P r 

^1 C^ Q C^W I Q c^sg ^jli^1 

(2W®i» OQ . ^^1 a5( ABC R 

C^W -RSR I OQ“a+r, OR*a. .'. QR = ?’, Q 

c^xm ABC ^?r r fel i oo, 

c^m'mn ^u^t9t-c?[^, q abc ^x-^ r ^ 

I 

Q ^lWV=r = P I Q 

p i 

. Q c^ta?r I f^. 




[ To construct a circle with a given radius touching a giv>'>n circle an-l 
a given straight line. ] 


c^m ^ oE 

^Jt^T^f", AB fiifRi 

^Jt^t«f"l ^ o ^ 

ABt?F ^ r 

1 



'eWRf 1 O AB^II S^t?! OC &t51 ‘ilTs r CD ^'Q, 

p AB^?1 DG I OE r ^^51 EH 



m ; o c^ai OH dg^^ p c^ '^,fm 

OP O r I PQ, AB^^ 

I 

P ^51 PQ I 

«|a|t«l I DCQP vil^fi 

/. PQ = DC«r. , . 

PR = OP-OR = OH - OE = EH =?*. 

Q fk\ f^1 O R « AB y\-^^ C^«fTr^ Q 

^«f ;^^.1 ORP C?l^1 vflTv-PQt AB- 

vil?! 1 • ft. 

—OH ^i5 DGC^ ^rS'Q 1 

^15 ^ ^ 1 

>0 I ftfti ftftS 

ftfti ft=5t^, ^ft^l ^ftt^ I 

[To describe a circle to touch a given circle, and also to touch a given 
straight line at a given point.] 

O ftftS I - B Q 

* XY C^^'i y£i^\ A 

m 

ftftfe ft=^ I ^ 

^ft^^ 'ilTs XYi:^^ A ft=5C^ 

’^^ftr^ I 

«Wf5( I O BOO, XYvf|?l I AB 

^51 D fts^t^ C5J ^ft^ I A AP, XYvil^ ^ 



v&olr 

^51, OD AP:^ P c^fr 

I 

(2W®I • BC AP XY^^ 51^ ^fsi^1 ^^T^^TSI, 

.'. ZPAD-^^m ZOBD, 

“ Z.ODB, (^t?«l OD = OB) 

= pda, 

PD-PA I 

P ^ftHl PA ^iT^lt^j" D fwm 

O D XYC^ A f^=fj:^ ^H«l, ODP 

PA, XY^^ ^ I AC 

^fif^l AC E C^Tf ^%5I, EO AP, Q 

r^=5j:^ c^pf I «t^«l c^, Q 

QA '^m ^^t'Q 

E xy^^ a f^i:^ I <2im 

^ I , t. f^. 

8 I y£i^^ C^ C^=R 

^^5T C^U C^T^( 

I 

[To describe a circle to touch a given straight line and also tc^ touch 


a given circle at a given point.] 

'Sim ^?|, XY 





f^l I \ 



^■^(5 


V 

^ XY O X 

A ^ 1 

E C 1 

D Y 





^5W?ir I A AC C^:( XY^^ C 

C^F ^f?[Ff I 2 ACY CP ^1%^ I OA 

^ft?i1 ^ cpr^ p c^ ^1%5i I 

P ^fil^1 PA I 

«t5rt®l I PD, XY^^ ^ ^U I 

CA OA ^]W<, .*. ZCAP-^^ I 

CP, Z.ACYvil?f .*. PA=PD I, 

p fw?i1 v£|^? o A '9 XY D 

OAP C^’fl 

PD,XY^?r I 

^ • 

Z_AiCXm Aor^ Q CWW Q 

^ • • 

t. Pi. 

c I 7i?|-«?i mT?i 

[To describe a circle to touch a given straight line and to pass through 
two given points on the same side of it,] 

XY C?[«n A, 'Q B 

f^=5 I 

I AB ^Pl?l1 Ar-v 

c^’51 ^^1 XYC^ c c^w ^p[5i I ^ ^HB 

AC.Bc ^5ir5( \^ y\ ^ 

C^n vij^N cx ^ D C Y 

dl^fB CD ^*’*1 C^W A, B D 





(2|irt«l I AC.BC-CD®, 

/. CD f D ^ I 

T[f^ CY CDvfl? 3=Rf^ CE a.B 

E fk^ f?r^1 ’®rt^ XYC^ E i 

f%. 

<3? I f?!l1 

[To draw a circle to touch two given straight lines and to pass through 
a given point,] 

^^51 AB, AC ^ 

fk\ p f^ I 

151^ I Z_QAC^^ AO ! 

.*. C^m AOv<l? I 

P PD, AO^? ^51 'il^N PD, E 

^?[ OT DE=PD 

c^sf AOvfl^ 
p fk\ fw^i 

Pinfl^ 

E f^'Q » 

P E twit's AB C?I^C^ Q 

^ ^f%?(1 'i)^® I AC 

R ^t?«| ^BACdJ^ AO^^ 

I T\, f^, 

I c?«rl ^ »|3rr^?t5J ^c»i Ji^Rrater ««ttir 

'•i’St^ ^(•'^il L^df I 




1 ^f8 **K ^f?ral >4gsf& 

T3 I 

[To draw a circle to pass through two given points and to touch a 
given circle.] 

Tiim ?p?r, A ‘ vQ B 

PCD f 

jfz^ I 

^9^ I PCD 

ST'S A,B c 

D E- 

C^Vf 1 AB 'Q CD ^<I iflTs E 

Cf W i 

E PCD Ep I AB p 

«l?t«l I PCD '^zm EDC ^Tv EP 
V. * EP^ =*EC. ED 

= EA. EB. EDC >8 EBA, ABC I 

’.*. EP, ABP 1 

.*. “p ABP p PCD P ^^1 A '6 B 

I ABP I 







E eq, PCD ^ 

A, B '« Q f^1 PCD Q I ^.^.R 

C^TSI'S ’Itsr >ll5f 

3F^*rs 5t^ ^1 ^fiji fijt^ ntCiT I C^T=^ 

c^1i{ JTO vnt nft^H ^ (2lt^ 

<2rf« ^f% 'SlT^ ^ I ^^1 n 

n 

I vfif WR (Maximum) 

f^*N^1 ( Minimum ) "siTi^ <2|T^ ^ < 

(i) '-^5^ v£|^fe Ti?frf 

(^) C^T^T 

I 

(o) v£i^ft c^u f^\ 

w cm 

'il^* "Si's*! I 

(8) ^ c«f'6^1 ^Tpp^^r (R 

c^iif I 

(4) vfl^fB Vi)^f5^^ ^"*J<<^CST 

^R1 f|« 







f5(<f5I 

5^ C^l, »RPI OI*rr3 ^t?H ’Itlf '^^f ^ ^tfe 

fj(t'f5 ft=55 ?t!:<t I 

[To find a point in a given straight line so that the sum of its 
distances from two'fixed points on the same side of the given line.may be 
a minimum. ] . 


'Sim PQ 
A '8 B v£i^t 

I PQ ^<1 

C?|J1AE + EB 


B 



I A PQ v£)^ AC fe'R ; AC, D 

CD = AC I DB '^y ^51 PQ E C^W 

I E I 

«W®|4 PQ C^ C^'m F ^8, AE, AF, BF, DF 

I * 

ACE, DCE failAC = CD, '<T9 v£i^v TO^T«1 

ACE-W^*1 DCE I 

.*. AE*DE. 

vii^^n '2(^T«I AF - DF I 

BFD ( BF+FD ) > BD 

> ( BE + ED ) 

> ( BE + AE ). 





»i8 

'SPrf'i ^iii fRi, P f^, E f%a 

^1 C^, ( AE+AB ) ( AF + BF ) ^K»WI I 

AE+BEf<5^^ll f?. 

g{^ I AE '9^^ BE, XY •«? Jll^ >n«tC^ =13 I 

III mm-m ^- 

C^iS^rl ^^'5( I 

^ 1 

W[ 

b I' f5[f^S c^U f^fwl 

I 

♦rr^^ ? [ ^. '21. 

^ 1 ^ ^f%-^ 

C^-CTfJT ^•fiT 

ism I [ ^. '^. 

'S I ^C^iT C^wf^A 'e B fw^1 P ^tc^ 

PAC, PBD, 5t?5i frtiJi I C^, DC, P 

^'siT^^T^ I . [ ^. isf. 

91 fH ^tfen v£i^ 

tt I vii^* (ffc^i^ ^T^?r v<i^ 

Rl^Of'QllI 1 

^ I ABC 3F}>t^f Q <2j?rt«l C^, 

AB^ *=3AG*. 



11 120° ■a’lt'i ^?i c^, 'fft5 

'^ej I 

Ir I A, BC^^ C^ C^T^ f?5^Di|^ 

TTs^ CTf, 

AD2«BD® + CD‘-*+BD.CD. 

3 I ‘ij|?ii’f f^fw^ ^Ttc^iii f^ffi 

I • • • 

I >Rr5Tr.ii^t/:^ v£i?pft f^fwl ’^4 ^?it^^1 

I ^ 

I 

I c^^ ^?rl 

I '2f^t®i c^ 
i^z'^ I 

1 (!^T=^ fk^zm ^ 'Q »il?*x ^IT^T«<- 

c?'Q^1 f^'^^fB '®ifip’^ I ^ 

b8 I ABC f^^fB AD, BE CF , D ^^Z^ AB, 

BE, CF v£i^*v AC'il? 

b« I • ABCD AB S CD «^^"s AC >8 

BD C^, 

AC®-»-BD®-AC2+BC2+2 AB. DC. 






Absolute— I 

i 

Acute— i 

Acute-angled triangle— 

C^t% i 
Adjacent —i 

Alternate—I 
Alternative proof— 

Altitude, height—1 
Ambiguous— I 
Analysis - f^^«l I 
Angle—C^«t I 

Angle in a.segment— 

• • C^T^l I 

Antecedent—I 

Answer—i 
Application—l 
At)proxim*ate—| 
•Approximately—I 
Approximate value— I 
Arc—m I 
Area—I 
Arm— 7 ^, I 
Axiom—l 


At right angles—WTTC«| I 

.Axis—'^’sp I 

Axis of projection— 

Axis of symmetry— 

I 

Base—I 
Bisector— I 
Bisection— I 
Boundary—I 
Breadth—2r% I 

Centesimal— i 

Centre—l 
Centre of gravity — I 

Centre of inversion— 

Centre of similitude— 

Centroid—I 
Chord—^T1 I 
Circle—I 

Circum-centre—I 
Circumference—I 
Circumscribed —\ 



Circumscribed circle— I 
Circum-radiuS“ 

Circular measure— l 

Close approximation— I 
Closed - I 

Co-axial— I 
Coincidence—I 
Collineai (points)— I 
Commensurable— I 
Common Tangent— 

Commutative law— 

I 

Complement— 
Complementary (angle)— 

I 

Componendo— I 
Concentric— I 
Conclusion— I 
Concurrent— I 
Congruent—• 

Conjugate— I 
Conjugate arc— I 
Constant (quantity)— I 
Consequent— I 
Contact— I 
Construction— I 


Converse—1 
Converse proposition— 

I 

Convex- I 

Co-ordinates— I 

Corrolary— I 

Corresponding— I 

Cube— TO*^35. I 

Curve— I 

Curved—^ I 

Cyclic—1 

Data— I 

Decagon— I 

Decimal— I 

Deduction-' I 

Degree— 

Dinominator —^ \ 

Depression— I 

Diagonal—i 

Diagonal scale —I 

« 

Diameter— I 
DiflFerence— I 
Digit—I 

Direct (tangent)—I 
Direct proof—l 
Direction— I 



( ^ 

Directly similar—I 
Distributive law—I 
Distance—^^, I 

Direct common tangent— 

Dividendo—I 
Enunciation— I 
Equiangular— I 
Equidistant—I 

Equilateral—i 

Equivalent—I 
Escribed— I 
ExampleI 
Ex-centre—I 
Ex-circle— i 
Exercise— I 
Explanation—^rf^ni I 
Exterior angle—I 
External—I 
Externabbisectoi>—I 
Extreme—<2iT^?l i 
. Even— ^ I 
Figure— l 
Formula—I 
Fraction— I 
Geometric series—CiJSl^ i 


) 

Grade—CSjvB i 
Gradient— I 
Graph—C^«r I 
Graphical— I 
Harmonic series— 

C2£l% 1 

Harmonic (section)—I 
Height—I 
Heptagon—I 
Hexagon—I • 
Hypotenuse— I 
Hypothesis—^^511 I 
Horizontal— I , 
Identical—I 
Identically equal— 

I 

Illustration—i ^ 

Image— I 
Inclination—I 
Incommensurable—I 
Incentre—I 
Incircle— I 
Included angle—C-^T®! I 
Indep^endent - I i 
Inequality - ^^^^1 I 
Infinite, Infinity—1 

9 

In-radius— I 



( B ) 


Integer— I 
Internal—'^^5^ i 
Internal bisector— I 
Intersection— C^y I 

Inscribed— I 
Inverse —"^l^, 1 

Inverse ratio— I 

I 

Inversely similar— I 

Inversion— fsRl I 

Invertendo— I 

« 

Irrational— ^^51^ I 
Irregular— I 
Isosceles— I 
Length—bf^T i 
Limit— I 

Limiting point—1 
Linc-C?^ I 
Locus—I 
Magnitude—i 
Major arc—i 
Mean— I 
Mcdian-^<a5l1 1 
Measure—1 
Minor arc — I 

Minimum—l 
^inute—■^1, I 


Miscellaneous— I 
Maximum—5^'S[, ^^"*11 
Negative—^*1, l 

Normal—l 
Note — c?^, I 
Number—^*^11 1 
Numerator— I 
Observation— I 
Obtuse angle—I 
Octagon— I 
Odd-^’Jr, froi 
Opposite —1 
(Vertically) opposite— 
Ordinate—I 
Origin—I 
Orthocentre—1 
Orthogonal— I 
Orthogonal projection— 

I 

Parallel—i 
Parallelogram—i 
Pedal triangle— I 
Pentagon —\ 
Perimeter—i 
Perpendicular— I 
Plane— I 



( ^ ) 


Plotting— I 

Point— I 

Point of concurrency— 

Polygon—I 
Polar—I 
Pole— I 
Positive— I 
P 9 sition—I 
Postulate—I 
Practical— I 
Problem—2l?[, I 

Process- I 
Progression— I 
Projected—i 
Projection— 

Proof—I 
Property— I 
Proposition— I 
proportion— I 
Proportional— I 
Proved—<2f'5jTf^^ I 
Quadrant—®tt*f I 
Quadrilateral— I 
Quantity— I 
Question—5i?r I 


Radian— I 
Radical axis— I 
Radical centre— I 
Radius— 

Radius of inversion—‘ 

Ratio— I 
Rational— I 
Reciprocal— I 

m 

Recfbrocal (figure)— I 

% 

Rectangle— I 
Rectilinear figure—r 
Reflex angle—CW i 
Regular— I 
Relative— I 
Rhombus— I 
Right angle—W^t«11 
Ruler—ip^t? l 
Scale—C^^r, I 

Scalene—I 
Secant— 1 

Second -OT^'S, I 

Section—CWW i 

Sector—I 

Segment (of a circle)—I 
Segment (of a line)— I 



( * ) 


Self-conjugate— I 
Self-evident— I , 
Semi— 

■Semi-circle— I 

Series—C2!t% l 

.Sexagesimal I 

Side—^ 1 
« 

Sign— I 

Similar (triangle)—l 

Similarity—’Tf^S I 

Similitude—nrm 1 
■ 

Size— I 
Slope—I 
Solid—^5^ I 
Solution-^W^ I 
Space- I 

Squared paper— I 
.Square—| 

Straight— I 
Straight angle—1 
Subtended angle—C^t«l i 
.Superposition— I 
Supplementary—1 
Surface—^ I 
Symbol—<21^^, I 

Symmetry—1 


Synthesis— I 
Table— I 
Tangent—l 
Theorem— I 
Theoretical—i 
Transversal—1 
Transverse (tangent)—I 
Trapezium—1 
Triangle— fapf^, I 

Trigonometry— I 
Trigonometrical ratios— 

Trisection— I 
Unit—1 
Unlike— I 
Value— I 
Variable—i 
Variation— I 
Vers— 

Vertex— I 
Vertical—i 
Vertical angle— I 
Vertically opposite (angle)— 

(c^t«i) I 

Volume - I 
Work — 



Calcutta University & Dacca Board 

Matriculation and Higli School 
Examination Questions. 

• 

C. U. = Calcutta University.Compulsory. 

C. U. A. - Calcutta University Additional. 

D. B. = Dacca Board Matriculation or High School Exami- 

- • 

nation Questions ( Compulsory ). • 

D. B. A."Dacca Board Matriculation or High School Exa¬ 
mination Questions ( Additional). 

Theorems. 

1. Theorem 8. C. U. 1911, 29. 

(l) If the straight lines AB, CD intersect at O, prove that 
the bisector of the angle AOC, when produced through O, also 
bisects the angle BOD. 

2 Theorem 4. C. U. 1918, 21. 

(I) ABCDEF is a regular hexagon, shew that ACE is an 
•equ^ateral triangle. 

3. Theorem 5. C. U. 1914, 20, 23, 26 ; D. B. 1940. 

(1) If two isosceles triangles stand on the same base and on 
the same side of it, show that one will fall entirely within the 
other. C.U. 1914. 

(2) • AB, AC are equal sides of an isosceles triangle ; D, E, F 
are the* middle points of AB, BC, CA respectively. Prove that 
DE is equal to BF, and the angles ADE, AFE are equal. C.U. 1920 

(3) If a four-sided figure be equilateral, prove that its opposite 

singles are equal. C. U. 1923 « 

4. Theorem (>. 0. U. 1917, 24 ; D. B. 1933. 

(l) If the base of a triangle is produced both ways and 
exterior angles thus formed are equal, prove that the triangle is 
isosceles. C. U. 1924. 







(2) The hypotenuse of a right-angled triangle is double the 
median which bisects the hypotenuse. D. B. 1933. 

6. Theorem 7. C. U. 1912, 16, 22, 36 : D. B. 1926, 28, 31. 

(1) Show that the line joining the vertex to the middle point 
of the base of an isosceles triangle is at right angles to the base 
and bisects the vertical angle. C. TJ. 1912 ; D. B: 1928. 

(2) Prove that a diagonal of a rhombus bisects each ot the 
angles through which it passes. 0. U. 1916. 

(3) Prove that the diagonals of a square bisect each 
other. C. U. 1922. 

(4) The diagonals of a rhombus bisect each other at right- 
angles. D. B. 1925. 

■ 

(6) Shew that the line joining the centre of a circle to the 
middle point of any chord is perpendicular to the chord D.B. 193 J. 

6. Theorem 8. C. U. 1932 ; D. B. 1939. 

I 

(1) Show that it is impossible to draw more than two equal 
straight lines from a given point to a given straight line. C. 11. 
1932 ; D. B. 1939. 

7. Theorem 9. G. U. 1915,18, 34. 

«.(1) ABCD is a quadrilateral, with AD its greatest sideband 
BC its least side. Prove that the angle at C is greater than the 
angle at A. C. U. 1918 

8. Theorem 10. C. U. 1928. 

(1) Prove that the hypotenuse is the greatest side of a 

right-angled triangle. C. U. 1915, 28. . 

9. Theorem 11. C. U. 1913, 20, 23, 26, 27. 3i, 34 ; D. B. 
1927, 29, 32, 34, 38. 39. 

(;^) Show that any three sides of a quadrilateral are together 
greater than the fourth. G. U. 1913. 

(2) The sum of the four sides of any quadrilateral is greater 
than the sum of the two diagonals. G. U. 1920 ; D. B. 1929, 38. 

(3) Prove that any two sides of a triangle are together greater 



*than twice the median drawn to the third side. C. U. 1933; 
D. B, 1933. 

Two sides of a triangle are 2 and 3, show that the third 
bide is less than 5 but greater than 1. 0. XJ. 1925. 

^5) Prove that the sum of the distances of any point from 
tlie three angular points of a triangle is greater than half its 
perimeter. C U. 1927. 

((>1 If from the ends of a side of-a triangle two straight lines 
are drawn to a point within the triangle, then these straight 
lines are together less than the otLer two sides of the triangle. 
J). B. 1927. 

(7) The difference of any two sid^ of a triangle is less than 

the third side. 0. U. 1931, 34 ; D. B. 1939. 

(.8) Prove that the perimeter of a triangle is greater ^than the 

sum of its medians. D. B. 1934. 

• • 

10. Theotflm Vi. C. U. 191G ; D. B. 1925, 1936. 

(1) Show that two equilateral triangles standing on opposite 
sides of the same base form a parallelogram. 0. U. 1916. 

(2l Prove that two straight lines which are perpendicular to 
the same straight line are parallel to each other. 0. U. 191 <. ^ , 

(3) If the diagonals of a quadrilateral bisect each other, the 

iigure is a parallelogram. D. B. J926. 

(4) If the opposite angles of a quadrilateral are equal, the 

figure is a parallelogram. D. B. 1936. 

. 11.' Th^rfm H. C. U. 1932, D. B. 1926. 34. 

(1) If the straight line which bisects an exterior angle of a 
triangle is parallel to the opposite side, the triangle is isosceles. 

D. B. 1926. 

(2) Hence deduce (i) The exterior angle of a triangle is 
equal to the sum of the two interior opposite angles of the 
triangle ; (ii) Three angles of a triangle are together equal to two 
right angles. D. B. 1934. 
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(3) If the three sides of a triangle are parallel to the three- 
sides of another, the corresponding angles are equal. G. U. 1932. 

12. Theorem 16. C. U. 1917. 

13. Theorem W. C. U. 1910, 13, 16, 19, 26, 28, 30, 36 ; 
D. B. 1924, 27, 32, 34, 36, 37, 40. 

(1) Prove that the six angles of any two equilateral triangles 
are equal to one another. 0. U. 1910. 

(2) Show that the sum of the angles of a quadrilateral is 
equal to four right angles. C. U. 1913 ; D. B. 1927. 

(3) Of four angles-of an ordinary plane quadrilateral, which 
is not a rectangle, prove that at least one must be acute and one 
obtuse. C. U*. Addl. 1914. 

(4) If one side of a triangle be produced the exterior angle is 
equal to the sum of the* two interior opposite angles. 

C. U. A. 1914. C. U. 1922. 

(6) ‘ Prove that if a triangle has two of its sides equal and one 
angle is 60“, it is equilateral. 0. XT. 1917. 

(6) Prove that in a right-angled triangle the straight line 
joining the right angle to the middle point of the hypotenuse is 
equal to half the hypotenuse. C. XT. 1919. , 

* I7) ABC is a triangle, the angles at whose base BG are 
equal ; these angles are bisected by BO and GO and BO is 
produced. Prove that the exterior angle at O is equal to either of 
the base angles of the triangle ABC. G. XT. 1919. 

(8) Prove that the angles at the base of an isosceles triangle 
are acute. G. XT. 1926. 

(9) The sum of the base angles of a triangle is 108** and their 
difference is 128** ; find the angles of the triangle. G. G. 1926. 

(10) If one angle of a triangle is equal to the sum of the 
other two, the triangle is right-angled. G. XT. 1928. 

(11) ABG is an isosceles triangle of which the side AB is 
equal to AC. BA is produced to D so that AD is equal to AB. 
Prove that BCD is a right angle. D. B. 1932. 
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14. Theorem 10. Cor. 1. D. B. 1935. 

(1) Find the sum oE the interior angles of a pentagon. 

C. U. 1915. 

(2) Find the value of an interior angle of a regular hexagon. 

D. B, 1924. 

(3) Find in degree&eaeJli angle of a regular polygon- of five 
sides. Give reasons for your answer. 0. U. 1930. 

(4) One of the angles of a pentagon is a right angle, the other 
four angles are equal to each other^ How many degrees are there 
in each ? D. B. 1937, 

. (6) Four angles of an irregular pentagon are 50®, 80®, 130® 
and 140® ; find the fifth angle. D. B. 1940. 

16. Theorem 17. C. U. 1919, 29, 31 ; D. B. 1926, 36. 

(1) If from the extremities of the base BC of an isosecles 
triangle perpendiculars BX and CY are drawn tq the opposite 
sides intersecting at O, show that the triangle BOO is isosceles. 

D. B. 1926. 

(2) The triangle ABC has the angles at B and C equal. 
Show thgit the bisectors of these equal angles terminated by the 
opposite sides are equal. C. XJ. 1929. 

(3) A diagonal of a parallelogram is bisected and through the 
point of bisection a straight line is drawn to be terminated by one 
pair of opposite sides. Show that the straight line is bisected at 
the point. C. U. 1931. 

, (4T If two triangles have two sides of one equal respectively 

to two sides of the other and the angles opposite to one pair of 
equal sides are equal, then the angles opposite to the other pair 
of ^qual sides are either equal or supplementary and in the former 
case the two triangles are equal in all respects. D. B. 1936‘. 

16. Theorem 18. C. U. A. 1912. D. B. 1930. 

(l) Hence deduce the perpendicular from the vertex of an 
isosceles triangle bisects the base and also the vertical angle. 

C. U. A. 1912. 



y 




(2) If perpendiculars drawn from the extremities of one side 
of a triangle to the other two sides are equal, prove that the 
triangle is an isoscels triangle. D. B. 1930. 

17. TfieormiW. C. U. 1911, 24, 27 ; D. B. 3924, 27. 

(1) If the opposite sides of a quadrilateral, are equal llie 

figure is a parallelogram. C. XT. 1911‘. i), B. 1924. 

(2) If the diagonals of a parallelogram are equal prove that 
it is a rectangle. C. TJ. 1924. 

(3) Prove that the diagdnals of a parallelogram bisect each 
other. 0. U. 1926. 

(4) If the diagonal AC of a parallelogram ABGD bisects 

the angle A, show that it bisects the angle C and the parallelo- 

€ 

gram is a rhombus. 0. U. 1926. 

(5) If the diagonals of a quadrilateral bisect each other, the 
figure is a parallelogram. 1.X B. 1927. 

(6) One angle of a parallelogram is a right angle, prove that 
it is a rectangle. C. U. 1927. 

(7) Prove that the diagonals of rhombus bisect each other 
at right angles. 0. U. 193.'). 

(8) If the opposite angles of a quadrilateral are equal the 
hgure is a parallelogram. D. B. 1936. 

18. Theorem 20. D. B. 1938. 

(1) Prove that the straight line which joins the middle.^points 
of two sides of a triangle is parallel to the third side and half oi 
it. C. U. 1917, 34 ; D. B. 1933, 38, 40. 

(2) Prove that the straight line which joins the middle points 
of two sides of a triangle is parallel to the third side and divides 
the triangle in the ratio of 3:1. D. B. 1934. 

(3) If the middle points of the adjacent sides of any quadri¬ 
lateral are joined the figure thus formed is a parallelogram. 

D. B. A. 1928. 





19. (1) Shew that the perpendiculars drawn from the 
vertices of a triangle to the opposite sides are condurrent. 

D. B. 1926. 

(2) The three medians of a triangle cut one another at a 
point of trisection, the greater segment in each being towards the 
angular point. *0. U. A . 1924. D, B. A. 1937. 

(3) Prove that the bisectors of the angles of a triangle are 
concurrent. D, B. 1936. 

20. Thp.orcm 22. D. B. 1937, . “ . 

(1^ ABCD is a parallelogram and P is a point inside it. 

Prove that the sum of the areas of the triangles PAB and PCD is 
half the area of the parallelogram. D.,B. 1937. 

21. Theorem 23. C. U. 1930 ; D. B. 1924, 37. 

(l) ABCD is a parallelogram and P is a point inside it. 
Prove that the sum of the areas of the triangles PAB and PCD is 
halt the area of the parallelogram. C. U. 1930. D. B. 1937. 

22. Theorem 24. C. U. 1936, 39 ; D. B. 1927. 29, 3.5, 36. 

(1) ABC is a triangle and P and Q are the middle points of 
the sides AB and AC ; show that if BQ and CP intersect at O the 
triaagle BOC is equal to the quadrilateral APOQ. D. B. 1927. 

(2) Two triangles have two sides of one equal respectively to 
two sides of the other but the angles contained by them are 
supplementary ; shew that the triangles are equal in area. Can 
such triangles ever be identically equal*? D. B. 1929. 

(3) * Show that the straight line which joins the middle 
poirtts of the oblique sides of a trapezium is parallel to each of 
the parallel sides. C. U. 1936. 

23. Theorem 24. Cor. C. U- 1912, 15, 35 ; D. B. 1935. 

(1) Prove that a parallelogram is divided by its diagonals into 
four triangles of equal area. 0. U. 1915 ; D. B. 1935. 

(2) Prove that if two triangles have the same altitude but 
unequal bases, that which stands on the greater base has the 
greater area. 
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24. Theorem 25. 0. U. 1917 ; D. B. 1933. 

(1) Prove that the line joining the middle points of any two 
Bides of a triangle is parallel to the third side. D. B. 1933. 

25. Theorem 20, 0. U. 1921, 33. D. B. 1938. 

(1) If any point P he joined to A, B, C, D, the angular points 
of a rectangle, show that the squares on-F A and P C are together 
equal to the squares on PB and PD. 0. U. 1921. 

(2) Prove that in an equilateral triangle four times the square 
on the perpendicular drawn f^om a vertex on the opposite side is 
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equal to three times the square on any side. 0. I). 1933. 

(3) Describe a square equal to three times a given square in 
area. D. B. 1938. 

26. Theorem 27. C. U. A. 1919. 

27. Theorem. 30. C. U. 1918, 32 ;0. U. A. 1933 ; D. B. 1931. 

(l) Show that two chords of a circle cannot bisect each other 

unless hoth of them pass through the centre. C. U. 1938. 

28. Theorem 31. 0. TJ. 1933. 

(l) Prove that two different circles cannot out each other at 
more than two points. C. TJ. 1933. 

' 29. Theorem 32. C. U. 1913, 21. 26, 33, 36, 37 ; D. B. 
1937, 36. 

(1) Find the locus of the middle points of equal chords of a 
circle. 0. U. 1913, 21, 33 ; D. B. 1936. 

(2) AB and AC are two equal chords of a circle, show that 
the bisector of the angle B AC passes through the centre. C.U. 1926. 

(3) AB is a fixed diameter of a circle and PA is a chord of 
constant length. Prove that the sum or difference of perpendi¬ 
culars drawn from A and B on PQ or PQ produced is the same 
for all positions of the chord within the circle. D. B. 1927. 

(4) Two equal chords of a circle intersect in a point. Show 
that the segments of the one are equal respectively to the seg- 
mei^s of the other. C. U. A. 1935. 







30. Theorem 3S. C. U. 1936. 

(l) Through a given point within a circle draw ‘the least 
possible chord. C. U. 1936. 

31. Theorem 34. C. U. 1928, 34, 38 ; D. B. 1934. 

(1) L is any point on the arc PM of a circle. The angles 
LPM and LMP are bisected by straight lines which intersect at 
O. Bind the locus of the point O. 0. U. 1934, 

(2) Hence deduce that (i) angles in the same segment of a 
circle are equal, (ii) the angle in a semicircle is a right angle. 
D. B. 1934. 

, (3) If two chords AB and CD of a circle intersect at a point 
E inside the circle, show that the angles subtended by AC and 
AD at the centre are together double of the angle AEC. 
C. U. 1938. 

32. Theorem 35. C. U. 1911, 21, D. B. 1927, 39. 

(1) If the line joining two points subtend equal angles at 
two other points on the same side of it, show that the four points 
lie on a circle. C, U. 1921. (Th. 36). 

(2) AB is a fixed chord of a given circle and P is any point 
on the circumference. Show that the bisector of the angle, APB 
passes through one or other of two fixed points. G. U. A. 1923. 

(3) The vertex A of a triangle BAG moves on an arc of a 
circle passing through B and C. Prove .that the locus of the 
intersection of the bisectors of the angles at B and C is an arc of 
another circle through the same two points. D. B. 1927. 

•33.’ Theorem 30. D. B. 1937. 

(l) Show that the middle points of the sides of a triangle 
and the foot of the perpendicular let fall from one vertex on the 
opposite side are concyclic. D. B. 1937 ; D. B. A. 1927, .29- 

34. Theorem 37. G. U 1911, Ifi, 20, 24, 26 ; D. B. 1928, 36. 

(1) Through each of the points of intersection of two circles 
straight lines are drawn cutting one circle in A and B, and the 
other in G and D. Prove that AB is parallel to GD. C. U. A. 1911. 







(2) If a circle can be described about a parallelogram, show 
that the parallelogram must be a rectangle. 0. IJ. 1916, 20. 

(3) Prove that the internal bisector of any angle of a cyclic 
quadrilateral and the external bisector of the opposite angle 
intersect on the circle. C. U. 1924. D. B. 1928- 

(4) Prove that the perpendicular^ from the angular points of 
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a triangle to the opposite sides are concurrent. 

(5) If one side of a cyclic quadrilateral is produced, prove 
that the exterior angle is equal to the opposite interior angle of 

ft 

the quadrilateral. D. B. 1936. 

36. ThmrMn :i>y. C. U. 1923 ; D. B. 1930. D. B. A. 1927, 
29, 34, 38. 

(1) Equilateral triangles .are described on the three sides of a 
triangle externally and circles are circumscribed about these 
equilateral triangles. Prove that they meet in a common point 
O. U. 1923. 0. U. A. 1926. 

(2) Show that the internal bisectors of the angles of any 
^luadrilateral form a cyclic quadrilateral. 0. U. 1926. 

fS) ABGD is a quadrilaterial in which a pair of opposite 
angles are supplementary. If AG bisects the angle BAD, show 
that BG equals GD. D. B. 1930. 

(4) From a point in a diagonal of a square, straight lines AB, 
OD are drawn parallel to- the sides meeting them at the points 
A, B, G and D. Apply the above theorem to show that these 
four points are conoyclic. D. B. 1934. 

(6) The opposite sides of a cyclic quadrilateral are produced 
to meet. Show that the bisectors of the two angles so formed 
■are perpendicular to one another. D. B. A. 1938. 

36.. Theorem .7.9. G. U. 1911, 17, 27 ; G. U. A. 1923. 29 ; 
D. B. 1934. 

(1) Find the locus of the intersection of two straight lines 
which are not at right angles and pass through two fixed points. 
O. U.^917. 





(2) A variable straight line passes through a hxed point. 
ITind the locus of the foot of the perpendicular drawn to it from 
another fixed point. C. TJ. 1922. 

(3) A circle is described on the hypotenuse of a right-angled 
triangle as diameter. Prove that the circle passes through the 
opposite angular point. Q. U. 1929. 

37. Vheoretn /I. C. U. 1928. 

(1) Two equal circles intersect at A and B ; througli A 
a straight line PAQ is drawn terminated by the circumferences. 
Show that BP-Bg. C. U. 1928. ’ 

• 38. Theorem 41. G. U. 1916, 18, 22, 30, 32, D. B. 1926, 29. 

U) What is the locus of the centre of a circle which touches 
a given straight line at a given point V C. U. 1916. 

(2) Show that all chords parallel to the tangent at any point 
of a circle are bisected by the radius through the point. C.U. 1918. 

(3j Find the locus of a point from which the tangent drawn 
to a given circle are of given length. C. U. 1922. 

(4) AB is any chord of a circle, AC the diameter through A, 
and AD the perpendicular on the tangent at B ; Show that AB 
bisects the angle DAG. D. B. 1926. 
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(5) If the circumference of a circle is divided into three equal 
arcs, the tangents drawn to the circle at the points of trisection 
form an equilateral triangle. C. U. 1929. 

(.6) Prove that two parallel tangents to a circle intercept on 
any third tangent a segment which subtends a right angle at the 
oen’tre* D. B. 1929. 

( 7 ) The radius of a given circle is ’5 inches. Prove that all 
points from which the tangents drawn to the circle are of constant 
length 2 inches, lie on a circle. Draw a diagram as accurately 
as you can. C. U. 1930. 

(8) Show how to draw a tangent to a given circle parallel 
to a given straight line. How many such tangents are possible ? 

C. U. 1932. 






39. Theorem K!, 47 ; 0. U. 1913, 26 29, 31. 

(1) Two circles touch externally at A and a straight line* 
touches the circles at B and C. Prove that BAG is a right angle. 

0. U. A. 1913 

(2) OA, OB are two iixed tangents to a circle. PQ is any 
other tangent cutting OA, OB at P and Q. Prove that PQ 
subtends a constant angle at the centre of a circle. C. U. 1923. 

(3) Show that the centre of any circle touching two 
intersecting straight lines lies on the bisector of the angle between 
them. C. U. 1926. 

(4) A quadrilateral is described touching a circle. Prove 
that the sum of any pair of opposite sides is equal 40 the sum 
of the other pair. C. U. 3931. 

39 (a). Theorem 48. C. U. 1912 ; D. B. 1934. 35. 

c 

(1) If any number of circles pass through the same point and 
touch one another at that point, prove that their centres all lie 
in one straight line. O. U. 1912. 

(2) Find the locus of the centres of circles which touch two 
concentric circles. D. B. 1934. 

(3) A and B are the centres of two fixed circles which touch 
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internally. If P is the centre of any circle which touches the 
larger circle internally and the smaller externally, prove that 
AP+BP is constant. D. B. 1935. 

40. Theorcin 40. C. U. 1924 C. U. A. 1915. 20 D. B. 1932. 
36, 38 D. B. A. 1936. 

(1) Use the above theorem to prove that the tangents to a 
circle from an external point are equal. X). B. 1936, 38. 

(2) Two circles touch each other internally and a straight 
line is. drawn to cut them. Prove that the parts of it intercepted 
between the circles subtend equal angles at the point of 
contact. C. U. 1924. 

(3) A tangent is drawn parallel to a chord ; show that the^ 
intercepted arc is bisected at the poin;^ of contact. D. B. 1932. 
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41. State and prove the geometrical theorem corresponding 
iio the algebraical identity (a+b)® = a® f 2ab+b®. 0. U. 1913, 
20, 31. D. B. 1928, 30. 36. 

(1) In a right-angled triangle, if a perpendicular is drawn 
from the right angle to the hypotenuse, the square on this 
perpendicular is equal to the rectangle contained by the segments 
•of the hypotenuse. 0. U. 1920; 35 ; D. B. 1928. 

(2) Prove that in a right-angled triangle four times the sum 
of the squares on the medians drawn from the acute angle is 

m 

equal to five times the square on thb hypotenuse. I). B, 1930. 

(3) Prove that the square on a straight line is equal to 
four times the square on half the line. G. U. 1931.. 

42. State and prove the geometrical theorem corresponding 
to the algebraical identity (a - b)® “ a® - 2ab+b®. C. TJ. 1916 ; 
D. B. 1934. 

(l) A straight line is divided into two parts ; sliow that if 
twice the rectangle of the parts is equal to the sum of the squares 
described on the parts, the staight line is bisected. C. U. 1916. 

43. State and prove the geometrical theorem correspoding 
to tjie algebraical identity a*-b® = (a+b) (a-b) C. U. 1910, 
14.19, 30; C. U. A. 33, D. B. 1925. 31, 33. 37, 36, 39. 

(1) ABC is a triangle in which AB = AO, and D is any point 
in BC. Prove that AB® - AD* » BD. DC. D. B. 1931. 

(2) If a straight line is bisected ,and also divided into two 
unequal segments, the rectangle contained by those segments is 
equal to the difference of the squares on half the line and on the 
line between the points of section. D. B. 1933. 

(3) If the diagonal AC of a rhombus ABCD is produced to 
any*point P, prove that PB® - AB® = PA. PC. 

44. Theorem !)4. D. B. 1939 ; D. B. A. 1933, 36. 

(l) Prove that the locus of a point which moves in such a 
manner that the sum of the squares of its distances from two 
fixed points remains constant is a circle. D. B. A. 1936. 







(2) The triangle, whose sides are T\ 3" and 4", is an obtuse' 
angled triangle. C. 1933. 

45. TJieorem oo. C. U. 1911 ; C. U. A. 20 ; D. B. 1932, 
34 ; D. B. A. 1933, 36. 

' (l) Show that the square on any straight line drawn from 
the vertex of an isosceles triangle to the base is less than the 
square on one of the equal sides by the rectangle contained by the 
segments of the base. C. U. 1919 C. U. A. 1933. 

(.2) If any point V be joined to A, B, C, D the angular points 
of a rectangle, show that the squares on PA and PC are together 
equal to the squares on PB and PD. C. U. 1921. 

(3) In a triangle ABC, AD is the perpendicular from A on 
BC, and O is the middle point of BC. Prove that AB** - AC^ 
» 2BC.OD. C. U. 1930, 

40. Theorem ,76'. C. U- 1935. C. U. A. 1933. D. B. A. 192.5. 
30, 38. 

(1) ABO is a triangle and D is the middle point of AB, prove 
that CA*+CB^ =2(AD“+CD»). C. 1), 11. C. U. A. 31. 

(2) Prove that the sum of the squares on the sides^of a 
parallelogram is equal to the sum of the. squares on its diagonals. 
C. U. 1919, 31. 

(3) Show that the sum of the squares on the sides of a 
quadrilateral is greater than the sum of the squares on its 
diagonals by four times the square on the straight line which 
joins the middle points of the diagonals. C. U. A. 1924. 

(4) Three times the sum of the squares on the sides of a 
triangle is equal to four times the sum of the squares on'the 
medians. C. XJ. A. 1933. 

(5) If a straight line is bisected at X and also divided 
internally into two unequal segments at Y, shew^ that AY*+YB* 
- 2(AX* +XY*). D. B. A. 192.5. 
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(6) ABO is a triangle and O the point of intersection of ita 
medians; shew that AB®+BC®+0A* - 3 (OA®+ OB*-|-OC2). 
D. B. A. 1930. 

(7) The sides AB, AD of a parallelogram ABOD are bisected 
at L, M ; C is joind to L and M. Prove that 8 (GL* +OM®) 
=-9AC* + BD*. . D. B. A. 1938. 

47. Theorem .u. C. U. \93h. C. U. A. 1934. D. B. 1926. 38, 
D. B. A. 1925. 

(1) A semi>circle is described (jn AB tys diaiheter and two 
chords AC, BD are drawn ^intersecting at P. Prove that AB® ^ 
AC.AP+BD.BP. D. B. 1938, 

(2) If two straight lines AB, CD intersect at X, so that 
XA : XC —XD ; XB, then the points A, D, B, C are concyclic. 
D. B. A. 1926, 37. 

* 48. Theorem r>8. C. U. 1912, 17, 26. D. B. A.* 1930 

(1) If two chords AB, CD of a circle intersect at a point O 
outside it and if OB be equal to OD, prove that AB is equal 
to CD. C. U. 1917. 

(2) Two circles intersect at A and B, shew that AB i^rodiiced 

bisects thev common tangent. C. U. 1919. ' * 

(3) Prove that two tangents to a circle W'hich can be drawn 
from an eyteriial point are equal, C. U. 1925 

(4) ABC is a triangle right-angled at C, and from C a per¬ 
pendicular OD is drawn to the hypotenuse ; shew that AB.AD 
- AC*’. D. B. A. 1930. 

(5) Show that if two circles ^intorsect, tangents drawn to 
them from any point in their common chord produced are 
equal. C. U. 1934 

16) The altitudes BE, OF of a triangle ABC intersect at H. 

Prove that (i) AP.AB AE.AC, (h) BH.BE-BF.BA, 
D. B! A. 1935 

49. Theorem 5B C. U. 1919 



Problems 




Probloit 1. (with statement & justification).G. U. IDIS 

Problem d. Do .C. U. 1918 

Problem T. C. U. 1930 

(1) Construct a triangle whose sides are 3, 4 and 6 inches. 

Construct a perpendicular to the longest side from the vertex 
opposite to it. C. U. 1910, 12 

(2) Construct a triangle whose sides are 23, 12 and 13 inches. 

*Measure the angle opposite to the longest side and the length of 
the perpendicular on it from the opposite angle. C. U. 1911 

(3) Construct a triangle whose sides are 3, 4 and 5 inches. 

Bisect any two of the angles and draw a perpendicular from the 
intersection of the bisectors on any of the sides. Measure the 
length of the perpendicular. C. U. 1915. 

(4) Draw an equilateral triangle of which each s’de is 4 

inches. Draw the bisector of two interior angles and through 
the point of intersection of the bisectors draw a parallel to one of 
the sides to meet the other two sides. Measure the length of this 
parallel line. • C. U. 1916 

(5) Construct a triangle ABC haying its sides AB, BC, CA 

•equal to 2*5, 3, 2*6 inches respectively. Draw AD perpendicular 
to BC. Measure the length of AD. (Traces of construction 
should be shown). D. B. 1928 

Problem 8. C. U. 1922, D. B. 1936. 

(1) Construct a triangle having given the base and the suni 

of the remaining sides. C. U. 1920 

(2) Take a straight line AB 2*5" long. At A make an angle 
BAC equal to 60®, and at B draw BC i)erpendicular to BA, 
meeting AC in C, Bisect AC at D. Measure BD. D. B. 1932 

(3) Draw a right-angled triangle, given that the hypotenuse 

■c = 10*6 cm. and one side a == 5*6 cm. Measure the third side 
And find the value of - a’* D. B. 1936 






i*! 

(4) Construct a triangle ABO having BO = 4", ZB = 30*. 
ZC = 90**, forming the angles by geometrical construction. 
Describe a circle to pass through the mid-points of the sides. 
Measure the radius of the circle. Measure also AB, AO. 

D. B. 1937 

(5) Construct a triangle having given two angles (60° and 30°) 
and a side (2") opposite to one of them (30°). 

Measure the length of the greatest side. 

rroUem. />. 0. U. 1936. D. B..1934. . v 

Discuss the cases when there will be (i) one solution (ii) two 
sTolutions, (hi) no solution. 

(l) Construct a triangle hawing given’ Z. ABC = 34°, 
AC = 5’5 cm., AB = 8’5 cm. Show that there are t'wo positions 
for C (Cl, and 02 )- Find by measurement the sum of the angles 
^C. B and AC^B. ‘ . D. B. 1940. 

rroblem. JJ. C. V. 1924, 1934. 

(1) Draw a quadrilateral having given AB = 2‘8", BC = 3*2% 

CD 3*3", DA = 3*6", and the diagonal BD = 3". Construct an 
equi\'alent triangle and hence hnd the approximate area of 
the ^uadi;ilateral. D. B.»1927 

(2) A quadrilateral field ABCD has its sides AB = 450 metres, 
BC - 380 metres, CD - 330 metres, AD = 390 metres and the 
diagonal AC = 660 metres. Draw a plan (scale 1 cm to 50 metres). 
Beduce your plan to an equivalent triangle and measure its base 
t i.nd alt itude. Hence estimate the area of the held. D. B. 1935 

feX Construct a quadrilateral ABCD whose sides shall be 
9, 6, 5,4 centimetres, and whose angle ABC shall be 90°. Construct 
a triangle equal in area to the quadrilateral. Measure the base 
and attitude of the triangle and calculate its area. D. B. 1937 

Problem 13, 0. U. 1932 

( 1 ) Construct a square having its diagonal equal to 2". On 
u diagonal of the 6(iuare construct a rhombus equal to the square^ 

D B. 1926 
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( 2 ) Draw a square equal to the difference of two given 
squares. 

Problem U. C. U. 1912, 19, 21, 38. D. B. 1931. 

( 1 ) Find a point equidistant from three given points. 

. (C. U. 1912) 

Problem lit. C. U. 1913, 19. 

( 1 ) Construct a circle to touch two given straight lines. 

Problem PL C. U. 1933, 35. 

( 1 ) Construct a rhombus equal in area to a given rectangle 
and having a side equal to a side of the rectangle. C. TJ. 1933. 

Problem 17.' 0. U. 1934. 

Problem IH. (cor.) D. B. 1927, 35, 40. 

(1) Give the construction for drawing a rectangle equal in 
area to a given rectilineal figure and reducing it to a square o£ 
equal area. D. B. 1935. 

( 2 ) Bisect a quadrilateral by a straight line drawn through 
an angular point. C. U. 1934. D. B. 1933, 1940. 

( 3 ) Bisect a triangle by a straight line drawn through a given 
poiht in one of its sides. C. U. 1934, 39. 

Problem 20. C. U. 1926, 27* 

Problem 21. C. U. 1924, 29, 31. 

(1) Draw a tangent to a circle from a given point on its 
circumference. D. B. 1930. 

(2) Find the locus of a point which moves in such a manner 
that tangents from it to a fixed circle are of the same constant 
length. D. B. 1933. 

(3) Draw a tangent to a circle of radius I 7 inches from a 
given point distant Sj inches from its centre. 

Measure the length of the tangent between the given point 
and the point of contact and give the result of this measurement. 
D. 5 . 1938. 
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Problem 22-23. 0. U. 1917, 19, 31. 

(1) How many common tangents may be drawn ’when the 
circles cut one another ? How many to non-intersecting circles ? 

C. U. 1931. * 

(2^ Draw a circle of given radiufe to pass through a given 
point and have' its centre on a given straight line. C. XJ. 1926. 

(3) Show ■ how to construct a circle to touch each of two 
parallel straight lines and a transversal. C. U. 1935. 

Problem. 'JJ. x 

(1) Construct a triangle having given the base, the vertical 
angle and the altitude. C. U. 1921. 

(2) Given the base and the verljcal angle of a triangle, find 
the loons of the intersection of the medians (centroid) D. B. A. 
1927, 37. 

^ (3) Given the base and vertical angle of a triq,ngle, find the 

locus of its in-centre. D. B. A. 1921). 

14:) On a given straight line AB construct a segment of a 
circle containing an angle of 135®. D. B A. 1934. 

(5) On a given base 2" long construct a triangle such that 
the vertical angle is 150® and the sum of the remaining sides is 
3". State the construction in full. D. B. A. 1935. 

(6) On a given base 3" long construct a triangle whose ver¬ 
tical angle is 135® and such that the bisector of this vertical 
angle meets the base at a distance ot 2" from one of its ends, 
p. B.-A. 1936. 

- - 2:>. C. U. A. 1910, 23. 

(1) Construct a circle about a given equilateral triangle. 
C. U. 1910. 

Problem 2(!. C. U- 1917. 19. 23. 24. 

(1) Draw an equilateral triangle on a side of 8 cm, and find 
by calculation and measurement (to the nearest millimetre) the 
radius of the inscribed or the circumscribed circle. D. B. A. 1925. 
PrnhUm 27. C. IJ. 1930. 







Problem 2S. 

(1) In a circle of radius 4 cm. inscribe an equilateral triangle. 
Calculate the length of its side to the nearest millimetre and 
verify measurement. D. B. A. 1927. 

(2) If a circle be inscribed in an equilateral triangle inscribed 
in a given circle, prove that its radius is half that of the given 
circle. C. U. 1910. 

Problem 29. D. B. A. 1929. 

(l) Construct an equilateral triangle about a given 
circle. C. U. A. 1913. 21, 22, 32. 

(21 Prove that each side of an equilateral triangle constructed 
about a circle is bisected at its point of contact with the 
circle. C. U. A. 1913. 

Problem 39. 

(1) Construct a regular pentagon about a given circle. 
C. U. A'. lOln, 34. 

(2) Inscribe a regular hexagon in a given circle. Prove that 
if the alternate vertices are joined the area of the triangle thus 
formed is half that of the hexagon. C. XJ. A. 1932. 

(3) Dmw a circle of diameter 3'^ and inscribe accurately a 
regular pentagon in it : measure the side of the pentagon. 
C. U. 1934. 

(4) Draw a circle of radius 5cm. Inscribe a regular octagon 
in it. C. U. A. 1935. 

Problem 31. C. U. A. 1929. 

(1) Prove that the circumference of a circle is greater ^^'9 n 
three times its diameter. C. U. A. 1932. 

Problem 32. C. U. A. 1920, 21. 24, 30. D. B. A. 1933. 

(1) Given a straight line 3" long. Divide it internally, so 
that the rectangle under the two parts shall be equal to the 
square on a line of one inch. C. U. A. 1920, 21. See. Prob. 33. 

(2) Describe a square equal in area to a given quadrilateral. 

D. B. A. 1930. 





\.3) Construct a 8(iuare equal in area to an equilateral triangle 
of side 2", and prove the correctness of your construction. 

D. B. A. 1931. 

(1^ Dra'*v a rectangle <S cm. by 2 cm., and construct a square 
of e(iual area, and piwo the correctness of your construcion. 

D. B. A. 1932. 

(r») Divide.the area of ft given square into parts from which 
two equal squares can be made up. C. U. 1932. 

♦ 6) Construct a square whose area is 1 square units and 
measure a side. D. B. A. 1934. • 

(7^ Draw any rectangle whose area is S*G4 square inches ; 
and construct a scpiare of equal area. Find by measurement the 
length of each side of the square. D.*B. A. 1937. 

(h) Describe a right-angled isosceles triangle wpial to a given 
parallelogram. D. B. A. 193H. 

' rrohhm :n. D. B. A. 1930. 

U)} If a straight line is divided internally in medial section 
and from the greater segment a part is taken eiiual to the less 
shew that the greater segment is also divided in medial section. 

D. B. A. 1930. 

:ih. C. U- A. 1917, 20. 33. D. B. A. 1924. * * 

K I) Construct an angle equal to fifth part of a right angle. 

C. U. 1933. 







